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PRELIMINARY NOISE ANALYSIS TECHNICAL REPORT

1. EXECUTIVE SUMMARY

A preliminary noise evaluation was performed and a more detailed review will be completed during final
design. As such, noise barriers that are found to be feasible and reasonable during the preliminary noise
analysis may also not be found to be feasible and reasonable during the final design noise analysis.
Conversely, noise barriers that were not considered feasible and reasonable may meet the established
criteria and be recommended for construction.

The proposed grade-separated, limited-access highway would have four lanes, two in each direction,
separated by a median. The proposed highway corridor may also include a conceptual paralleling and/or
crossing corridor that would include a freight rail connection from the CSX line east of U.S. Route 1 to an
area just west of Branders Bridge Road. The total length of the proposed project would be approximately
two-and-a-half miles. Figure 1 in Appendix A shows the location of the study area.

A total of 218 noise sensitive sites were modeled in the project study area representing 301 single and
multi-family residential units (Category B), one Place of Worship (Category D, interior) and one outdoor
hotel pool (Category E). Category F land uses (retail, industrial, etc.) were not analyzed as these sites do
not have a noise impact criteria per 23CFR772.

There are no noise receptors that are predicted to approach equal or exceed the Noise Abatement
Category (NAC) criteria in the existing condition. Ninety residences, represented by 90 noise sensitive
sites and a Place of Worship are predicted to be impacted by traffic noise under the design year build
(2042) noise levels due to levels approaching or exceeding the NAC criteria and/or meeting the
substantial increase impact criterion. For all sites studied, the existing year noise levels are predicted to
range from 40 to 65 dBA. The future design year (2042) build noise levels are predicted to range from 50
to 68 dBA.

Noise abatement measures were evaluated for new barrier locations where future noise impacts were
predicted to occur. The barriers were not found to meet both the feasible and reasonable criteria under
VDOT's State Noise Abatement Policy. As a result, mitigation is not proposed to be carried into final
design, pending the final design of the roadway and the development of the railroad line, as applicable.

Construction activity may cause intermittent fluctuations in noise levels. During the construction phase of
the project, all reasonable measures will be taken to minimize noise impact from these activities.

2. INTRODUCTION

A preliminary noise evaluation was performed for the East-West Freeway and a more detailed review will
be completed during final design. As such, noise barriers that are found to be feasible and reasonable
during the preliminary noise analysis may also not be found to be feasible and reasonable during the final
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design noise analysis. Conversely, noise barriers that were not considered feasible and reasonable may
meet the established criteria and be recommended for construction.

The new alignment highway is proposed to be a grade-separated, limited-access highway and would have
four lanes, two in each direction, separated by a median. Two interchanges ae proposed with Harrowgate
Road and with US 1. The proposed corridor would also include a conceptual freight rail connection from
the CSX line east of U.S. Route 1 to an area just west of Branders Bridge Road to potentially
accommodate future commercial development. The total length of the proposed project would be
approximately two-and-a-half miles. Figure 1 in Appendix A shows the location of the study area.

The purpose of the East-West Freeway project from Branders Bridge Road to 1-95 is the following:

* Identify and preserve a corridor that is compatible with and limits encroachment upon a future
limited access thoroughfare;

* Provide improved access for existing land uses near Branders Bridge Road to US 1 /I-95;
* Reduce traffic cut-through in adjacent neighborhoods; and
*  Provide sufficient right of way width to allow for future addition of rail.

The study area is located generally within the Branders Bridge Road Area and Interstate 95. This area is
in need for an east-west transportation route and Chesterfield County identified the East-West Freeway in
its 1989 Thoroughfare Plan and continues to be listed in the most recent Thoroughfare Plan. The area is
also identified in the County’s Comprehensive Plan as a targeted growth area that is supported by the
County’s Land Use Plan, which identified property appropriate for commercial and industrial
development west of Branders Bridge Road. This property would require rail access. Therefore, there is a
need to preserve the transportation corridor, enhance east-west access, and possibly add a rail corridor.

This is a Chesterfield County project and is not a VDOT project nor is it on the Transportation
Improvement Program. The objective of this analysis is to assess the potential traffic noise impacts
associated with the proposed roadway improvement project in the design year 2042, and to evaluate
potential noise abatement measures wherever impacts are predicted to occur. A conceptual railroad line
component was also analyzed for noise impacts in conjunction with the highway construction.

This report also documents a description of noise terminology, the applicable standards and criteria, a
description of the computations of existing and future noise levels, a projection of future noise levels,
identification of potential noise impacts, evaluate measures to mitigate noise impacts, noise abatement
and a discussion of construction noise.

3. METHODOLOGY

3.1 REGULATORY REQUIREMENTS

The Noise Control Act of 1972 gives the US Environmental Protection Agency (USEPA) the authority to
establish noise regulations to control major noise sources, including motor vehicles and construction
equipment. Furthermore, the USEPA is required to set noise emission standards for motor vehicles used
for interstate commerce and the FHWA is required to enforce the USEPA noise emission standards
through the Office of Motor Carrier Safety. The National Environmental Policy Act (NEPA) of 1969
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gives broad authority and responsibility to Federal agencies to evaluate and mitigate adverse
environmental impacts caused by Federal actions. FHWA is required to comply with NEPA including
mitigating adverse highway traffic noise effects. The Federal-Aid Highway Act of 1970 mandates FHWA
to develop standards for mitigating highway traffic noise. It also requires FHWA to establish traffic noise
level criteria for various types of land uses. The Act prohibits FHWA approval of federal-aid highway
projects unless adequate consideration has been made for noise abatement measures to comply with the
standards. FHWA regulations for highway traffic noise for federal-aid highway projects are contained in
23 CFR 772. The regulations contain noise abatement criteria, which represent the maximum acceptable
level of highway traffic noise for specific types of land uses. The regulations do not mandate that the
abatement criteria be met in all situations, but rather require that reasonable and feasible efforts be made
to provide noise mitigation when the abatement criteria are approached or exceeded.

The State Noise Abatement Policy was developed to implement the requirements of 23 Code of Federal
Regulations (CFR) Part 772 Procedures for Abatement of Highway Traffic Noise and Construction Noise
(July 13, 2011), FHWA’s Highway Traffic Noise Analysis and Abatement Policy and Guidance
(December 2011), and the noise related requirements of The National Environmental Policy Act of 1969.
The current VDOT State Noise Abatement Policy became effective on July 13, 2011 and was updated
several times. The current update is dated July 14, 2015 (Version 7). This policy is applicable to Type I
federal-aid highway projects which involves the physical alteration of an existing highway that
significantly changes either the horizontal or vertical alignment.

3.2 TRAFFIC NOISE DESCRIPTORS

Noise is generally defined as unwanted or annoying sound. Airborne sound occurs by a rapid fluctuation
of air pressure above and below atmospheric pressure. Sound pressure levels are usually measured and
expressed in decibels (dB). The decibel scale is logarithmic and expresses the ratio of the sound pressure
unit being measured to a standard reference level.

Most sounds occurring in the environment do not consist of a single frequency, but rather a broad band of
differing frequencies. The intensities of each frequency add to generate sound. Because the human ear
does not respond to all frequencies equally, the method commonly used to quantify environmental noise
consists of evaluating all of the frequencies of a sound according to a weighting system. It has been found
that the A-weighted filter on a sound level meter, which includes circuits to differentially measure
selected audible frequencies, best approximates the frequency response of the human ear.

Although the A-weighted noise level may adequately indicate the level of environmental noise at any
instant in time, community noise levels vary continuously. Most environmental noise includes a
conglomeration of noise from distant sources, creating a relatively steady background noise in which no
particular source is identifiable. To describe the time-varying character of traffic noise, a statistical noise
descriptor called the equivalent hourly sound level, or Leq (h), is commonly used. Leq (h) describes a
noise sensitive receptor’s cumulative exposure from all noise-producing events over a one-hour period.

Because decibels are logarithmic units, sound levels cannot be added by ordinary arithmetic means. The
following general relationships provide a basic understanding of sound generation and propagation:
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* An increase, or decrease, of 10 dB will be perceived by a receptor to be a doubling, or halving, of
the sound level.

* Doubling the distance between a highway and receptor will produce a 3 dB sound level decrease.

* A3 dB sound level increase is barely detectable by the human ear.

3.3 NOISE ABATEMENT CRITERIA

The State Noise Abatement Policy has adopted the NAC that have been established by FHWA (23 CFR
772) for determining traffic noise impacts for a variety of land uses. The NAC, listed in Table 1 for
various activities, represent the upper limit of acceptable traffic noise conditions and also a balancing of
that which may be desirable with that which may be achievable. The NAC applies to areas having regular
human use and where lowered noise levels are desired. They do not apply to the entire tract of land on
which the activity is based, but only to that portion where the activity takes place.

The NAC is given in terms of the hourly, A-weighted, equivalent sound level in decibels (dBA). The
noise impact assessment is made using the guidelines listed in Table 1. Noise-sensitive sites potentially
affected by this project are classified as Category B, D and E.

3.4 DEFINITION OF NOISE IMPACT

Traffic noise impacts occur if either of the following two conditions is met:

» The predicted traffic noise levels approach or exceed the NAC, as shown in Table 1. The VDOT
State Noise Abatement Policy defines an approach level to be used when determining a traffic
noise impact. The approach level shall be 1 dB(A) less than the Noise Abatement Criteria for
Activity Categories A to E. For example, for a category B receptor, 66 dBA would be
approaching 67 dBA and would be considered an impact. If design year noise levels “approach or
exceed” the NAC, then the activity is impacted and a series of abatement measures must be
considered.

* The predicted traffic noise levels are substantially higher than the existing noise levels. The
VDOT State Noise Abatement Policy defines a substantial noise increase as when predicted
highway traffic noise levels exceed existing noise levels by 10 dBA or more. For example, if a
receptor’s existing noise level is 50 dBA, and if the future noise level is 60 dBA, then it would be
considered an impact. The noise levels of the substantial increase impact do not have to exceed
the appropriate NAC.

If traffic noise impact is identified within the project corridor, then consideration of noise abatement
measures is necessary. The final decision on whether or not to provide noise abatement along a
project corridor will take into account the feasibility of the design and overall cost weighted against
the environmental benefit.
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TABLE 1: FHWA NOISE ABATEMENT CRITERIA

TABLE 1 TO PART 772—NOISE ABATEMENT CRITERIA
[Hourly A-Weighted Sound Level decibels (dB{A))l]
Activity | Activity Criteria’ | Evaluation
category Lt‘q(h)4 L10(h) location

Activity description

Lands on which serenity and quiet are of extraordinary
significance and serve an important public need and where the
preservation of those qualities is essential if the area is to continue
to serve its infended purpose.
B’ 67 70 Exterior | Residential.
Active sport areas, amphitheaters. auditoriums. campgrounds,
cemeteries. day care centers. hospitals. libraries. medical facilities.
parks, picnic areas. places of worship, playgrounds. public meeting
rooms, public or nonprofit institutional structures, radio studios,
recording studios, recreation areas, Section 4(f) sites, schools,
television studios, trails. and trail crossings.
Audiforiums, day care centers, hospitals, libraries. medical
facilities, places of worship, public meeting rooms, public or
nonprofit institutional structures, radio studios, recording studios,
schools, and television studios.
Hotels, motels, offices, restaurants/bars, and other developed
lands. properties or activities not included in A-D or F.
Agriculture, airports, bus yards, emergency services, industrial,
logging, maintenance facilities, manufacturing, mining, rail yards,
refail facilities, shipyards. utilities (water resources, water
treatment, electrical), and warehousing.

G Undeveloped lands that are not permitted.
T Either Leq(h) or L10(h) (but not both) may be used on a project.
? The Leq(h) and L10(h) Activity Criteria values are for impact determination only. and are not design standards for
noise abatement measures.
* Includes undeveloped lands permitted for this activity category.
*VDOT uses the Leq(h) designation

A 57 60 Exterior

c? 67 70 Exterior

D 52 55 Interior

3 - = .
E 72 75 Exterior

F Exterior

3.5 HIGHWAY NOISE COMPUTATION MODEL

A review of the project corridor has established roadway traffic as the dominant source of noise for the
build alternative. Since roadway noise can be determined accurately through computer modeling
techniques for areas that are dominated by road traffic, design year traffic noise calculations have been
performed using the Federal Highway Administration’s Traffic Noise Model (FHWA TNM®) Version
2.5, which is the latest approved version. The FHWA TNM ® was developed and sponsored by the U. S.
Department of Transportation and John A. Volpe National Transportation Systems Center, Acoustics
facility. The TNM estimates vehicle noise emissions and resulting noise levels based on reference energy
mean emission levels. The existing and proposed alignments (horizontal and vertical) are input into the
model, along with the receptor locations, traffic volumes of cars, medium trucks (vehicles with 2 axles
and 6 tires,) heavy trucks, average vehicle speeds, pavement type, and any traffic control devices. The
TNM uses its acoustic algorithms to predict noise levels at the selected receptor locations by taking into
account sound propagation variables such as, atmospheric absorption, divergence, intervening ground,
barriers, building rows, and sometimes heavy vegetation.
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3.6 DATA SOURCES

3.6.1 ROADWAYS AND ALIGNMENTS
The survey/design files for the existing conditions and the proposed build alternative were developed by
the Timmons Group. Design files were converted to DXF files that were then imported into the TNM.

3.6.2 TRAFFIC VOLUMES AND FLOW CONTROL

Traffic data development methodology for traffic noise computations were developed by Chesterfield
Department of Transportation (CDOT) and approved by VDOT as hourly volumes and operating speeds
by roadway segment for the existing and future design-year (2042) build conditions. The noise analysis
was performed for the loudest hour of the day and was considered to be the predicted peak hour volumes.
The proposed posted speed for the East-West Freeway is 55 mph. The posted speeds were used for the
cross-streets.

3.6.3 RECEPTORS

A total of 218 noise sensitive sites were modeled in the project study area representing 301 single and
multi-family residential units (Category B), one Place of Worship (Category D, interior) and one outdoor
hotel pool (Category E). Category F land uses (retail, industrial, etc.) were not analyzed as these sites do
not have a noise impact criteria per 23CFR772.

The location of all the receptors modeled in TNM can be found in Appendix A. Receptor locations were
identified based on available existing mapping, aerial photo reviews, Google Street Views and site visits.
Specific receptor placement in the model is generally based on exterior areas where there is frequent
human use.

3.6.4 TERRAIN LINES

Terrain lines (elevation contours) were used in the model to represent important and intervening terrain
features associated with the proposed project. Contour elevations were provided by Timmons
Engineering. Terrain lines were created from the contour elevations by the noise analyst to provide the
most realistic sound level environment.

3.6.5 BARRIERS
Preliminary proposed barriers were evaluated in the project corridor for noise abatement evaluation. Refer
to Section 6.4 for the barrier discussions.

4. EXISTING NOISE ENVIRONMENT

To assess existing noise conditions within the project study area, short term noise monitoring was
conducted. During the noise monitoring, a windshield survey of noise-sensitive land uses and
identification of major sources of acoustical shielding was conducted to supplement the mapping
provided.

Noise monitoring was conducted in the vicinity of noise-sensitive land uses near the proposed project
alignment. The noise monitoring characterized existing noise levels in the study area but were not
necessarily conducted during the loudest hour of the day. The monitoring data can be used as the baseline
against which probable future noise levels are compared and potential impacts assessed. A validation
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exercise was carried out to evaluate the accuracy of the noise prediction model, and is presented in
Section 4.1, along with additional information about the computation methods.

4.1 NOISE MONITORING

The purpose of noise monitoring is to gather data that is used to develop a comparison between the
monitored results and the output obtained from the noise prediction model. This exercise is performed to
validate the model so that it can be used with confidence to determine the worst hour noise levels, and
predict the future noise levels.

Short-term noise measurements of 20 minutes duration were obtained at a total of nine sites on October
3 and 4% 2017 within the project corridor. These short-term measurements were collected using a
Norsonics 132 sound level meter. Prior to noise monitoring, the noise meter was calibrated to 94 dB using
the Extech 407744 acoustic calibrator. Readings were in the A-weighted scale and were reported in
decibels (dBA). Data collected by the noise meter included time, average noise level (Leq), maximum
noise level (Lmax), and instantaneous peak noise level (Lpk) for each interval. Hourly average noise
levels (Leq (h)) were derived at each location from the 20 minute Leq values. Existing noise
measurements were collected under meteorologically acceptable conditions when the pavement was dry
and winds were calm or light. Additional data collected at each monitoring location included atmospheric
conditions such as wind speed, humidity, and ambient temperature. Measurements were conducted based
on the acceptable collection of existing noise level readings according to the FHWA Report, FHWA-PD-
96-046, “Measurement of Highway Related Noise.”

A summary of the short-term noise monitoring results are presented in Table 2. For each site, the table
lists the assigned site number, the location and a description of the associated land use for each site, the
monitored sound level, and the dominant sources of noise at each site. Traffic data (vehicle volume
composition and speed) were also recorded on all roadways which were visible from the monitoring site
and significantly contributed to the overall noise level. Traffic was grouped into one of the three
categories: automobiles, medium trucks and heavy trucks, per VDOT procedure. The 20-minute traffic
data was converted to one hour traffic data for validation of the noise model. The location of each noise
monitoring site in relation to the project roadway is shown on the graphics located in Appendix A. The
field data sheets are presented in Appendix C. The monitored Leq in the study corridor ranged from 37.0
to 72.8 dBA. Traffic noise from local streets, neighborhood activities and nature were the dominant
sources of noise within the study area. The meter was calibrated before and after the measurement
reading. The meter calibration certificate is included in the Appendix C.

The modeling process began with model validation, as per VDOT requirements. This was accomplished
by comparing the monitored noise levels and the noise levels generated by the computer model, using
traffic volumes and speeds that were encountered during the monitoring process. This validation ensures
that reported changes between the existing and future design year conditions are due to changes in traffic,
and not discrepancies between monitoring and modeling techniques. A difference of 3 dBA or less
between the monitored and modeled levels is considered acceptable, since this is the limit of change
detectable by a typical human ear.
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TABLE 2: MEASURED SOUND LEVELS (DBA) AND VALIDATION

Modeled 1-hour Traffic
Site 1 M;asm:d Sound Sound Time Composition
it i .
N Levels Level  period (Approximately)
Levels Validati Difference
(i o) East/North | West/South
Residence: 11:15- |Autos-36 Autos-60
Branders Bridge 49.8 50.7 +0.9 11:35 AM [MT-0 MT-0
Road (MV-1) 10/3/2017 |HT-6 HT-9
Residence: 10:20-  |Autos-57 Autos-60
Branders Bridge 44 4 44.4 +0.0 10:40 AM |MT-3 MT-0
Road (MV-2) 10/3/2017 |HT-15 HT-6
Residence: 12:00-  |Autos-9 Autos-3
Eves Lane 37.0 N/A N/A 12:220PM  |MT-0 MT-0
Residence: 9:50-10:10 |Autos-3 Autos-0
Harrow Drive 45.0 N/A N/A AM MT-0 MT-0
MV-4) 10/4/2017 |gT-0 HT-0
Residence: 12:40-1:00 Autos-30 Autos-69
Treely Road 49.9 50.2 +0.3 PM  |MT-0 MT-0
(MV-5) 10/3/2017 1HT-0 HT-0
Residence: 1:30-1:50 |Autos-210 Autos-231
Harrowgate 54.9 53.4 -1.5 PM MT-6 MT-3
Road (MV-6) 10/3/2017 |HT-0 HT-0
Residence: 10:45-  |Autos-3 Autos-0
Sylvania Road 393 N/A N/A 11:05 AM |MT-0 MT-0
ReSIdence. 11:26- Autos-195 Autos-243
Happy Hill Road 59.1 60.6 +1.5 11:46 AM |MT-6 MT-6
(MV-8) 10/4/2017 |HT-3 HT-6
Residence: 12:42-1:02 |Autos-420 Autos-494
72.8 70.2 2.6 PM MT-6 MT-10

Note: short-term noise monitoring is not a process to determine design year noise impacts or barrier locations. Short-term noise
monitoring provides a level of consistency between what is present in real-world situations and how that is represented in the
computer noise model. Short-term monitoring does not need to occur within every CNE to validate the computer noise model.
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The model validation was performed for the existing traffic conditions. However, since no 24- hour
monitoring was performed to obtain the existing loudest hour, the existing noise levels obtained during
the monitoring sessions were not reported as the project’s existing noise levels. Instead, existing worst
case hour noise levels obtained from TNM after model validation were used as the existing noise levels
for the project area. The exceptions were in locations where there was zero or minimal traffic. The
readings obtained during that time period were used as the existing sound levels.

A summary of the model validation was provided in Table 2. As shown for the validated sites, the
difference between the modeled and monitored noise levels range from -2.6 to +1.5 dBA. The predicted
levels that were modeled in the TNM differ from the recorded levels due to the complex intervening
terrain features that are difficult to accurately capture. However, the validated noise levels are within the
acceptable £3 dBA. With the sites validated, the existing condition model is considered to be calibrated
for the observed site conditions.

4.2 UNDEVELOPED LANDS AND PERMITTED DEVELOPMENTS

Highway traffic noise analyses are (and will be) performed for developed lands as well as undeveloped
lands if they are considered “permitted.” Undeveloped lands are deemed to be permitted when there is a
definite commitment to develop land with an approved specific design of land use activities as evidenced
by the issuance of at least one building permit. Please note that this is not a VDOT project. Nonetheless,
in accordance with the VDOT Traffic Noise Policy, an undeveloped lot is considered to be planned,
designed, and programmed if a building permit has been issued by the local authorities prior to the Date
of Public Knowledge for the relevant project. VDOT considers the “Date of Public Knowledge” as the
date that the final NEPA approval is made. VDOT has no obligation to provide noise mitigation for any
undeveloped land that is permitted or constructed after this date.

4.3 CoOMMON NOISE ENVIRONMENT (CNE) DETERMINATION

For reporting purposes, the project area was divided into areas of Common Noise Environments (CNE).
In accordance with VDOT guidance, noise sensitive receptors within 500 feet of the construction limits
are considered as part of the evaluation. Specific CNE land uses are discussed in Section 4.5.

Existing land uses within 500 feet of the proposed improvements consist of single and multi-family
residential, a hotel (pool) and a place of worship (no exterior activity). There are 11 CNE’s in the project
area as shown in Figure 2 in Appendix A. The remaining land in the project area is primarily forested
and/or undeveloped.

4.4 WORST NOISE HOUR

As required by FHWA and VDOT, the noise analysis was performed for the loudest (“worst noise”) hour
of the day. Noise levels have been predicted for that hour of the day when the vehicle volume, operating
speed, and number of trucks (vehicles with 3 or more axles) combine to produce the worst noise
conditions. According to FHWA guidance, the “worst hourly traffic noise impact” occurs at a time when
truck volumes and vehicle speeds are the greatest, typically when traffic is free flowing and at or near
level of service (LOS) C conditions. The worst noise hour used in this study was developed through the
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City of Chesterfield and was approved by VDOT. Peak period traffic was used to represent the worst
noise hour.

4.5 RECEPTOR IDENTIFICATION AND NAC CATEGORIZATION

All residential noise sensitive sites were modeled under NAC B. The Place of Worship was modeled as
NAC D and the Hotel Pool was modeled as NAC E.

CNE A — North of East-West Freeway on Branders Bridge Road (Residential)

CNE A is located along Branders Bridge Road north of the East-West Freeway. CNE A consists of 3
single family residences located on Branders Bridge Road, represented by 3 noise sensitive sites (AO1-
A03).

Existing noise levels within CNE A are predicted to be 46-52 dBA. These receptors do not approach or
exceed the NAC B criteria. The Appendix A graphic (Figure 2) shows all of the receptor locations in
CNE A.

CNE B — South of East-West Freeway on Branders Bridge Road (Residential)

CNE B is located along Branders Bridge Road south of the East-West Freeway. CNE B consists of 3
single family residences located on Branders Bridge Road, represented by 3 noise sensitive sites (BO1-
B03).

Existing noise levels within CNE B are predicted to be 44 dBA for all three residential sites. These
receptors do not approach or exceed the NAC B criteria. The Appendix A graphic (Figure 2) shows all of
the receptor locations in CNE B.

CNE C — North of East-West Freeway on Eves Lane (Residential)

CNE C is located along Eves Lane north of the East-West Freeway. CNE C consists of 3 single family
residences located on Branders Bridge Road, represented by 3 noise sensitive sites (C01-C03).

Existing noise levels within CNE C are predicted to be 37-50 dBA. These receptors do not approach or
exceed the NAC B criteria. The Appendix A graphic (Figure 2) shows all of the receptor locations in
CNE C.

CNE D — North of East-West Freeway, west of Harrowgate Road (Residential)

CNE D is located north of East-West Freeway and west of Harrowgate Road. CNE D consists of 58
single family residences located on Harrowgate Road, Treely Road and Eves Lane, represented by 58
noise sensitive sites (D02-D60). Please note that based on further review, receptor D10 turned out to be
an outbuilding and was deleted from the analysis. Additionally, DO1 ended up being outside the 500 ft
limit and was also removed from the analysis. The other receptors were not renumbered.

Existing noise levels within CNE D are predicted to be 50-58 dBA. These sites are not predicted to
approach or exceed the NAC B criteria under the existing condition. The Appendix A graphic (Figure 2)
shows the receptor locations in CNE D.
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CNE E — South of East-West Freeway, west of Harrowgate Road (Residential)

CNE E is located south of East-West Freeway and west of Harrowgate Road. CNE E consists of 67
single family residences located on Harrowgate Road, Harrow Drive and Parkgate Drive, represented by
67 noise sensitive sites (E01-E67).

Existing noise levels within CNE E are predicted to be 45-60 dBA. These sites are not predicted to
approach or exceed the NAC B criteria under the existing condition. The Appendix A graphic (Figure 2)
shows the receptor locations in CNE E.

CNE F — North of East-West Freeway, east of Harrowgate Road (Residential)

CNE F is located on the northbound side of East-West Freeway and east of Harrowgate Road. There are
both single-family and multi-family residential lands uses in this CNE. CNE F contains 11 single family
residences located on Louise Drive, represented by 11 noise sensitive sites (FO1-F11). CNE F also
contains 45 multi-family residences (with outdoor first-floor patios-no balconies) located on Broadwater
Way, Broadwater Court and Timsberry Terrace, represented by 4 noise sensitive sites. (F12, F13, F15 and
F16). Please note that based on further review, receptors F14 and F17 were well outside the 500 foot
analysis limit and were deleted from the analysis. The other receptors were not renumbered.

Existing noise levels within CNE F are predicted to range from 50 to 63 dBA. None of these noise
sensitive sites have sound levels that are predicted to approach or exceed the NAC B criteria under the
existing condition. The Appendix A graphic (Figure 2) shows all of the receptor locations in CNE F.

CNE G - South of East-West Freeway, east of Harrowgate Road (Residential, Place of Worship)

CNE G is located on the south side of East-West Freeway and east of Harrowgate Road. CNE G contains
46 single family residences located on North Street, Meridian Avenue, Sylvania Road, Silvertree Lane,
Silvertree Court and Happy Hill Road represented by 46 noise sensitive sites (G01-G11, G13-G47) and
one place of worship (interior activity area, G12). The building is made of brick and the exterior to
interior reduction factor used was 20 dBA). Some of these homes are located just outside the 500 foot
maximum analysis distance from East-West Freeway, but were included in the analysis to conservatively
identify all possible sound level changes.

Existing noise levels within CNE G are predicted to range from 40 to 65 dBA. None of these noise
sensitive sites have sound levels that are predicted to approach or exceed the NAC B or D criteria under
the existing condition. The Appendix A graphic (Figure 2) shows all of the receptor locations in CNE G.

CNE H — North of East-West Freeway, west of Happy Hill Road (Residential)

CNE H is located on the north side of East-West Freeway and west of Happy Hill Road. CNE H contains
12 single family residences located on Happy Hill Road and Marobrith Drive, represented by 12 noise
sensitive sites (HO1-H12). Some of these homes are located just outside the 500 foot maximum analysis
distance from East-West Freeway, but were included in the analysis to conservatively identify all possible
sound level changes.
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Existing noise levels within CNE H are predicted to range from 50 to 59 dBA. None of these noise
sensitive sites have sound levels that are predicted to approach or exceed the NAC B criteria under the
existing condition. The Appendix A graphic (Figure 2) shows all of the receptor locations in CNE H.

CNE I — North of East-West Freeway, west of US 1 (Residential)

CNE I (Colonial Ridge) is located on the north side of East-West Freeway and west of US 1. CNE 1
contains one single family receptor (I01) on Happy Hill Road and 48 multi-family family residences
located in Colonial Ridge, represented by 4 noise sensitive sites (I03-106). Please note that based on
further review, receptor 102 was well outside the 500 foot analysis limit and were deleted from the
analysis. The other receptors were not renumbered.

Existing noise levels within CNE C are predicted to range from 50 to 62 dBA. None of these noise
sensitive sites have sound levels that are predicted to approach or exceed the NAC B criteria under the
existing condition. The Appendix A graphic (Figure 2) shows all of the receptor locations in CNE IC.

CNE J — Southbound Side of 1-64 (Residential)

CNE J is located on the south side of East-West Freeway and east of Happy Hill Road. CNE J contains 4
single family residences, represented by 4 noise sensitive sites (JO1-J04).

Existing noise levels within CNE J are predicted to range from 62 to 65 dBA. None of these noise
sensitive sites have sound levels that are predicted to approach or exceed the NAC B criteria under the
existing condition. The Appendix A graphic (Figure 2) shows all of the receptor locations in CNE J.

CNE K — South Side of East-West Freeway, west of I-95 (Hotel)

CNE K (Econo Lodge) is located on the southbound side of East-West Freeway and west of [-95. This
outdoor hotel pool is the only receptor in CNE K.

Existing noise levels within CNE K are predicted to be 54 dBA. The noise sensitive site does not have
sound levels that are predicted to approach or exceed the NAC E criteria under the existing condition. The
The Appendix A graphic (Figure 2) shows all of the receptor locations in CNE K.

4.6 MODELED EXISTING ENVIRONMENT

There are zero (0) noise sensitive receptors that are predicted to be impacted by traffic noise under the
existing condition due to levels approaching or exceeding the NAC as shown in Table 3. For all studied
sites, the existing year noise levels range from 40 to 65 dBA. Figure 2 in Appendix A shows the location
of the CNE’s. The Appendix A graphic (Figure 2) shows all of the modeled receptor locations by CNE.

5. FUTURE NOISE ENVIRONMENT

Noise levels in the study area were predicted for the future design year (2042) build conditions using the
TNM computer model. Design year no-build noise levels are not required for this traffic noise study
because the project is not related to the interstate system, as stated in the VDOT State Noise Abatement
Policy. Assessment of traffic noise impact requires these comparisons:
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1) The noise levels under existing conditions must be compared to those under design year build
conditions. This comparison shows the change in noise levels that will occur between the existing
year and the design year if the project is constructed, to determine if the substantial increase
impact criteria has been met.

2) The noise levels under design year build conditions must be compared to the applicable NAC.
This comparison determines if the impact criteria has been met under future build conditions and
can be used to assist in noise compatible land use planning.

Noise impacts are predicted under the design year build condition (2042) due to noise levels approaching
or exceeding the NAC and/or meeting the substantial increase criteria as shown in Table 3. Calculated
noise levels for all noise sensitive sites and conditions are listed in Table 3. Descriptions of each CNE are
included in Section 4.3.

5.1 MODELED FUTURE 2042 NO-BUILD ALTERNATIVE

The no-build alternative was not analyzed because this project is not related to the interstate system.

5.2 MODELED FUTURE 2042 BUILD ALTERNATIVE

Ninety-one noise sensitive sites, represented by 90 residences and one Place of Worship are predicted to
be impacted by traffic noise under the design year build (2042) noise levels. Noise levels are predicted to
range from 50 to 68 dBA. A detailed display of the modeling results are shown in Figure 2 (Index sheet
and Pages 1-6) in Appendix A.

CNE A — North of East-West Freeway on Branders Bridge Road (Residential)

Design year build noise levels within CNE A are predicted to range from 56 to 61 dBA. The sound levels
meet the substantial increase criteria for one receptor. Mitigation consideration is warranted.

CNE B — South of East-West Freeway on Branders Bridge Road (Residential)

Design year build noise levels within CNE B are predicted to range from 51 to 55 dBA. The sound levels
meet the substantial increase criteria for one receptor. Mitigation consideration is warranted.

CNE C — North of East-West Freeway on Eves Lane (Residential)

Design year build noise levels within CNE B are predicted to range from 51 to 57 dBA. The sound levels
meet the substantial increase criteria for two receptors. Mitigation consideration is warranted.

CNE D — North of East-West Freeway, west of Harrowgate Road (Residential)

Design year build noise levels within CNE D are predicted to range from 50 to 64 dBA. The sound levels
meet the substantial increase criteria for three receptors. Mitigation consideration is warranted.

CNE E — South of East-West Freeway, west of Harrowgate Road (Residential)

Design year build noise levels within CNE E are predicted to range from 53 to 66 dBA. The sound levels
meet the NAC or substantial increase criteria for 43 receptors. Mitigation consideration is warranted.
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CNE F — North of East-West Freeway, east of Harrowgate Road (Residential)

Design year build noise levels within CNE F are predicted to range from 50 to 64 dBA. The sound levels
meet the substantial increase criteria for four receptors. Mitigation consideration is warranted.

CNE G - South of East-West Freeway, east of Harrowgate Road (Residential, Place of Worship)

Design year build noise levels within CNE G are predicted to range from 48 to 67 dBA. The sound levels
meet the NAC or substantial increase criteria for 34 receptors. Mitigation consideration is warranted.

CNE H — North of East-West Freeway, west of Happy Hill Road (Residential)

Design year build noise levels within CNE H are predicted to range from 52 to 64 dBA. The sound levels
do not meet the NAC criteria. Mitigation consideration is not recommended.

CNE I — North of East-West Freeway, west of US 1 (Residential)

Design year build noise levels within CNE I are predicted to range from 50 to 63 dBA. The sound levels
do not meet the NAC criteria. Mitigation consideration is not recommended.

CNE J — Southbound Side of East-West Freeway (Residential)

Design year build noise levels within CNE J are predicted to range from 64 to 68 dBA. The sound levels
meet the NAC criteria for three receptors. Mitigation consideration is warranted.

CNE K — South Side of East-West Freeway, west of I-95 (Hotel Pool)

Design year build noise levels within CNE K are predicted to be 61 dBA. The sound levels do not meet
the NAC criteria. Mitigation consideration is not recommended.

Railroad Noise Effects

Rail noise was also addressed in the analysis. At this time, however, the rail line is fairly conceptual and
preliminary, particularly since its present location is outside the current proposed highway right-of-way,
the cut/fill lines have not yet been developed and the conceptual centerline runs through the proposed
East-West Freeway/Harrowgate interchange. Furthermore, the genuine need for the rail line has not yet
been established since it will be dependent on development that may or may not take place west of
Branders Bridge Road. Nonetheless, a qualitative analysis is being presented so as to be cognizant of the
potential impacts and mitigation concerns, as generalized as they may be at this time. Please note that no
mitigation commitments will be made at this time due to the conceptual nature of the alignment though
mitigation will be generally discussed in Section 6.5.

Table 3 shows the possible dBA changes that may occur if the rail line is built. The assumptions made
for the analysis included two trains per day (one at night), each with approximately 72 cars (5760 ft. long)
and two locomotives per train. The train was also predicted to be traveling at 10 mph. Worst case rail
noise levels were calculated using FRA’s CREATE model and logarithmically added to the results from
the TNM noise model. Generally, the added train noise did not add much (if any) dBA to the total Legs.
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TABLE 3: PREDICTED NOISE LEVELS

Year 2042

Receptor Existing Build dBA

Number Dwelling | dBA Leq

Residential
Residential 1 51 57 57 61 No
Residential

Residential
Residential 1 44 52 52 55 No
Residential 1 44 51 51 55 No

Residential 1 37 57 57 47 Yes

Residential 1 37 57 57 47 Yes
Residential 1 50 51 52 60 No
XX Indicates Noise Impact (NAC)
XX Indicates Noise Impact (Substantial Increase)
R-O-W | Possible Right-Of-Way Acquisition
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Land Use

Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential

Number
of

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Existing .
Dwelling | dBA Leq |2U1ld 4BA

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
51
56
58
50
50
50
50
50
50
50
50
50
50
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Year 2042

50

50
50
50
50
53

58

58
59
61
62
64

53

53

R-O-W
62
62
57
56
55
54
54
54
54
53
53
53

61
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| D43 | ____-__
m Residential
| D45 | ____-__
| D46 | Residential
____-__
Residential
-nm ____-__
Residential
_ ____-__
Residential
_ ____-__
Residential
_ ____-__
Residential
_ ____-__

Residential
m Residential
XX Indicates Noise Impact (NAC)
XX Indicates Noise Impact (Substantial Increase)
R-O-W | Possible Right-Of-Way Acquisition
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Number

Receptor g L L

Existing .
Number Fand'Use Dwelling | dBA Leq |2U1ld 4BA

Residential 1 45 66 66 55 Yes
Residential 1 45 66 66 55 Yes
Residential 1 45 61 61 55 Yes
Residential 1 45 60 60 55 Yes
Residential 1 45 58 58 55 Yes
E06 Residential 1 45 58 58 55 Yes
Residential 1 45 58 58 55 Yes
E08 Residential 1 45 58 58 55 Yes
Residential 1 45 58 58 55 Yes
Residential 1 45 54 54 55 No
Residential 1 45 55 55 55 Yes
Residential 1 45 54 54 55 No
Residential 1 45 54 54 55 No
Residential 1 45 54 54 55 No
Residential 1 45 54 54 55 No
Residential 1 45 56 56 55 Yes
Residential 1 45 56 56 55 Yes
Residential 1 45 56 56 55 Yes
Residential 1 45 55 55 55 Yes
| 9] Residential 1 45 56 56 55 Yes
Residential 1 45 56 56 55 Yes
Residential 1 45 57 57 55 Yes
Residential 1 45 58 58 55 Yes
Residential 1 45 59 59 55 Yes
E25 Residential 1 45 59 59 55 Yes
Residential 1 45 60 60 55 Yes
| X Residential 1 45 60 60 55 Yes
Residential 1 45 61 61 55 Yes
Residential 1 45 60 60 55 Yes
Residential 1 45 59 59 55 Yes
Residential 1 45 57 57 55 Yes
Residential 1 45 56 56 55 Yes
Residential 1 45 56 56 55 Yes
E34 Residential 1 45 56 56 55 Yes
Residential 1 45 56 56 55 Yes
Residential 1 45 57 57 55 Yes
Residential 1 46 57 57 56 Yes
Residential 1 48 57 57 58 No
E39 Residential 1 50 58 58 60 No
E40 Residential 1 60 66 66 66 Yes
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Residential 1 60 65 65 66 No
Residential 1 58 63 63 66 No
Residential 1 60 65 65 66 No
Residential 1 54 59 59 64 No
Residential 1 49 56 56 59 No
E46 Residential 1 47 55 55 57 No
Residential 1 46 55 55 56 No
Residential 1 45 56 56 55 Yes
Residential 1 45 55 55 55 Yes
Residential 1 45 54 54 55 No
Residential 1 45 55 55 55 Yes
Residential 1 45 56 56 55 Yes
E53 Residential 1 45 56 56 55 Yes
Residential 1 45 56 56 55 Yes
Residential 1 45 57 57 55 Yes
Residential 1 45 57 57 55 Yes
Residential 1 45 56 56 55 Yes
E58 Residential 1 45 55 55 55 Yes
Residential 1 45 54 54 55 No
E60 Residential 1 45 53 53 55 No
Residential 1 45 53 53 55 No
Residential 1 45 54 54 55 No
Residential 1 45 54 54 55 No
Residential 1 45 53 53 55 No
E65 Residential 1 45 54 54 55 No
Residential 1 45 54 54 55 No
Residential 1 46 53 53 55 No
XX Indicates Noise Impact (NAC)
XX Indicates Noise Impact (Substantial Increase)
R-O-W | Possible Right-Of-Way Acquisition
East-West Freeway Page 23

January, 2018




Preliminary Noise Analysis East-West Freeway
Noise Analysis Technical Report

Number

Receptor g L L

Existing .
Number Fand'Use Dwelling | dBA Leq |2U1ld 4BA

Residential 1 54 64 64 64 Yes
Residential 1 50 61 61 60 Yes
Residential 1 50 60 61 60 Yes
Residential 1 50 61 61 60 Yes
F05 Residential 1 50 56 56 60 No
Residential 1 50 56 56 60 No
F07 Residential 1 50 55 55 60 No
Residential 1 50 54 54 60 No
F09 Residential 1 50 53 53 60 No
Residential 1 50 52 52 60 No
Residential 1 63 64 64 66 No
Residential-Multi Family 10 52 54 54 62 No
Residential-Multi Family 8 50 50 50 60 No
Residential-Multi Family 8 55 56 56 65 No
Residential-Multi Family 19 56 56 56 66 No
XX Indicates Noise Impact (NAC)
XX Indicates Noise Impact (Substantial Increase)

R-O-W | Possible Right-Of-Way Acquisition
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Number

Receptor g L L

Existing .
Number Fand'Use Dwelling | dBA Leq |2U1ld 4BA

Residential 1 51 R-O-W R-O-W - -
Residential 1 62 65 65 66 No
Residential 1 57 60 60 66 No
Residential 1 53 57 57 63 No
Residential 1 50 56 56 60 No
Residential 1 48 54 54 58 No
Residential 1 45 53 53 55 No
Residential 1 45 55 55 55 Yes
Residential 1 44 51 51 54 No
Residential 1 43 52 52 53 No
Residential 1 42 52 52 52 Yes
Place of Worship (interior) 0 23 37 37 33 Yes
Residential 1 41 48 48 51 No
Residential 1 44 52 52 54 No
Residential 1 40 51 51 50 Yes
Residential 1 42 58 58 52 Yes
Residential 1 40 54 54 50 Yes
Residential 1 40 51 51 50 Yes
Residential 1 40 54 54 50 Yes
Residential 1 40 51 51 50 Yes
Residential 1 40 52 52 50 Yes
Residential 1 40 56 56 50 Yes
Residential 1 40 53 53 50 Yes
Residential 1 40 60 60 50 Yes
Residential 1 40 54 54 50 Yes
Residential 1 40 55 55 50 Yes
Residential 1 40 56 56 50 Yes
Residential 1 40 59 59 50 Yes
Residential 1 40 60 60 50 Yes
Residential 1 40 56 56 50 Yes
Residential 1 40 61 61 50 Yes
Residential 1 40 56 56 50 Yes
Residential 1 40 61 61 50 Yes
Residential 1 40 56 56 50 Yes
Residential 1 40 61 61 50 Yes
Residential 1 40 56 56 50 Yes
Residential 1 40 60 60 50 Yes
Residential 1 40 56 56 50 Yes
Residential 1 40 60 60 50 Yes
Residential 1 40 56 56 50 Yes
Residential 1 40 55 55 50 Yes
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Residential
Residential
Residential
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55
56
64
66
67
64

55
56
64
66
67
64

50
50
66
66
66
66

Yes
Yes
No
Yes
Yes
No

XX Indicates Noise Impact (NAC)
XX Indicates Noise Impact (Substantial Increase)
R-O-W | Possible Right-Of-Way Acquisition

Receptor
Number

HO0S
HO06
07
HO08
HO09
H10
H11
2

=

=

101

1 50 52 52 60 No
1 50 53 53 60 No
1 50 53 53 60 No
1 50 53 53 60 No
1 50 54 54 60 No
1 50 55 55 60 No
1 50 55 55 60 No
1 50 55 55 60 No
1 50 55 55 60 No
1 55 60 60 65 No
1 59 64 64 64 No
1 55 55 55 65 No
1 62 63 63 66 No
12 50 53 53 60 No
12 50 54 54 60 No
12 50 53 53 60 No
12 50 50 50 60 No
1 64 68  R-O-W 66 Yes
1 64 66 66 66 Yes
1 62 64 64 66 No
1 65 67 67 66 Yes

Land Use

Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential

Residential
Residential
Residential
Residential
Residential

Residential
Residential
Residential
Residential

Number

Existing | g i1d dBA

Dwelling | dBA Leq

Year 2042

Motel Pool

CNE K
1 54

61

Number of Noise Impacts (total all CNE’s)

0 91
Noise Level Ranges (all CNE’s)
Minimum (Exterior dBA) 40 50
Maximum (Exterior dBA) 65 68
XX Indicates Noise Impact (NAC)
XX Indicates Noise Impact (Substantial Increase)
R-O-W | Possible Right-Of-Way Acquisition
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6. NOISE ABATEMENT DETERMINATION

Noise Abatement Determination is a three-phased approach. The first phase of the process is to determine
if highway traffic noise abatement consideration is warranted for the affected communities and/or affected
receptors. The warranted criterion specifically pertains to traffic noise impacted receptors, defined back in
Section 3.3. Since predicted noise levels for the future design year build (2042) condition either approach
or exceed the NAC, and/or meet the substantial increase criterion, therefore per VDOT’s State Noise
Abatement Policy, noise abatement considerations are warranted for these impacted noise sensitive areas.
Determining that noise abatement is warranted is the first phase (Phase 1) of the three-phased noise
abatement criteria. Phases 2 and 3 address the feasibility and reasonableness, respectively, of the noise
abatement measures being considered, which are discussed in Sections 6.2 and 6.3. Following the
completion of all three phases, a determination can be made regarding the feasibility and reasonableness
of the noise abatement options.

6.1 ABATEMENT MEASURES EVALUATION

VDOT guidelines recommend a variety of mitigation measures that should be considered in response to
transportation-related noise impacts. While noise barriers and/or earth berms are generally the most
effective form of noise mitigation, additional mitigation measures exist which have the potential to
provide considerable noise reductions, under certain circumstances. Mitigation measures considered for
this project include:

* Traffic Management

* Alignment Modifications

e Acoustical Insulation of Public-Use and Non-Profit Facilities
e Buffer Lands

e Construction of Earth Berms;

e Construction of Noise Barriers;

Additionally, the Noise Policy Code of Virginia (HB 2577, as amended by HB 2025) states: Requires that
whenever the Commonwealth Transportation Board or the Department plan for or undertake any highway
construction or improvement project and such project includes or may include the requirement for the
mitigation of traffic noise impacts, first consideration should be given to the use of noise reducing design
and low noise pavement materials and techniques in lieu of construction of noise walls or sound barriers.
Vegetative screening, such as the planting of appropriate conifers, in such a design would be utilized to
act as a visual screen if visual screening is required. Consideration will be given to these measures during
the final design stage, where feasible. The response from project management is included in Appendix E.

Traffic Management (TM): Traffic management measures, such as speed limit restrictions, truck traffic
restrictions, and other traffic control measures that may be considered for the reduction of noise emission
levels are not practical for this project. Reducing speeds will not be an effective noise mitigation measure
since a substantial decrease in speed is necessary to provide adequate noise reduction. Typically, a 10
mph reduction in speed will result in only a 2 dBA decrease in noise level, which would not eliminate all
impacts. Additionally, a reduction in speed is not practical for this grade-separated arterial since the
posted speed is only 55 miles per hour and would be difficult to enforce.
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Alignment Modifications: The alignment was chosen from a group of alignments as a combination of
being the least disruptive and most efficient. The alteration of the horizontal and vertical alignment has
been considered to reduce or eliminate the impacts created by the proposed project. Shifting the
horizontal alignment to the outside or inside will create undesirable impacts such as right-of-way
acquisition, temporary/permanent easements and possibly, retaining walls. Shifting the roadway
alignment away from the impacted residences will increase impacts to other residences located on the
opposite side of the interstate. Vertical alignment shifts would affect the various underpasses, overpasses
and grade separated interchanges in the project area.

Acoustical Insulation of Public-Use and Non-Profit Facilities: This noise abatement measure option
applies only to public and institutional use buildings. Since no public use or institutional structures are
anticipated to have interior noise levels exceeding FHWA'’s interior NAC, this noise abatement option
will not be applied.

Buffer Lands: The purchase of property for noise barrier construction or the creation of a “buffer zone”
to reduce noise impacts is only considered for predominantly unimproved properties because the amount
of property required for this option to be effective would create significant additional impacts (e.g., in
terms of residential displacements), which were determined to outweigh the benefits of land acquisition.

Construction of Berms / Noise Barriers: Construction of noise barriers can be an effective way to
reduce noise levels at areas of outdoor activity. Noise barriers can be wall structures, earthen berms, or a
combination of the two. The effectiveness of a noise barrier depends on the distance and elevation
difference between roadway and receptor and the available placement location for a barrier. Gaps
between overlapping noise barriers also decrease the effectiveness of the barrier, as opposed to a single
connected barrier. The barrier’s ability to attenuate noise decreases as the gap width increases.

Noise walls and earth berms are often implemented into the highway design in response to the identified
noise impacts. The effectiveness of a freestanding (post and panel) noise barrier and an earth berm of
equivalent height are relatively consistent; however an earth berm is perceived as a more aesthetically
pleasing option. The use of earth berms is not always an option due to the excessive space they require
adjacent to the roadway corridor. At a standard slope of 2:1, every one-foot in height would require four
feet of horizontal width. This requirement becomes more complex in urban settings where residential
properties often about the proposed roadway corridor. In these situations, implementation of earth berms
can require significant property acquisitions to accommodate noise mitigation. The cost associated with
the acquisition of property to construct a berm can significantly increase the total costs to implement this
form of noise mitigation.

Availability of fill material to construct the berm also needs to be considered. On proposed projects where
proposed grading yields excess waste material, earth berms are often cost effective mitigation options. On
balance or borrow projects the implementation of earth berms is often an expensive solution due to the
need to identify, acquire, and transport the material to the project site. Earth berms may be considered a
viable mitigation option throughout the project area, and would be evaluated further where possible in the
final design stage.

As a general practice, noise barriers are most effective when placed at a relatively high point between the
roadway and the impacted noise sensitive land use. To achieve the greatest benefit from a potential noise
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barrier, the goal of the barrier should focus on breaking the line-of-sight (to the greatest degree possible)
from the roadway to the receptor. In roadway fill conditions, where the highway is above the natural
grade, noise barriers are typically most effective when placed on the edge of the roadway shoulder or on
top of the fill slope. In roadway cut conditions, where the roadway is located below the natural grade,
barriers are typically most effective when placed at the top of the cut slope. Engineering and safety issues
have the potential to alter these typical barrier locations.

The effectiveness of a noise barrier is measured by examining the barrier’s capability to reduce future
noise levels. Noise reduction is measured by comparing design year pre- and post-barrier noise levels.
This difference between unabated and abated noise levels is known as insertion loss (IL). The following
discussion presents potential mitigation measures for each of the impacted noise sensitive land uses.

According to VDOT guidelines, potential mitigation measures for warranted receptors must also be
assessed for feasibility and reasonableness.

6.2 FEASIBILITY CRITERION FOR NOISE BARRIERS

All receptors that meet the warranted criterion must progress to the “feasible” phase. Phase 2 of the noise
abatement criteria requires that both of the following acoustical and engineering conditions be considered.

* Atleasta 5 dB(A) highway traffic noise reduction at impacted receptors. Per 23 CFR 772 FHWA
requires the highway agency to determine the number of impacted receptors required to achieve
at least 5 dB(A) of reduction. VDOT requires that fifty percent (50%) or more of the impacted
receptors experience 5 dB(A) or more of insertion loss to be feasible; and;

* The determination that it is possible to design and construct the noise abatement measure. The
factors related to the design and construction include: safety, barrier height, topography, drainage,
utilities, and maintenance of the abatement measure, maintenance access to adjacent properties,
and general access to adjacent properties (i.e. arterial widening projects).

The noise abatement measure is said to be feasible if it meets both criteria.

6.3 REASONABLENESS CRITERION FOR NOISE BARRIERS

All receptors that meet the feasibility criterion must progress to the “reasonableness” phase. Phase 3 of
the noise abatement criteria requires that all of the following conditions be considered.

* Noise Reduction Design Goals

The design goal is a reasonableness factor indicating a specific reduction in noise levels that VDOT uses
to identify that a noise abatement measure effectively reduces noise. The design goal establishes a
criterion, selected by VDOT, which noise abatement must achieve. VDOT’s noise reduction design goal
is defined as a 7 dB(A) of insertion loss for at least one impacted receptor. The design goal is not the
same as acoustic feasibility, which defines the minimum level of effectiveness for a noise abatement
measure. Acoustic feasibility indicates that the noise abatement measure can, at a minimum, achieve a
discernible reduction in noise levels. Noise reduction is measured by comparing the future design year
build condition pre-and post-barrier noise levels. This difference between unabated and abated noise
levels is known as “insertion loss” (IL). It is important to optimize the noise barrier design to achieve the
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most effective noise barrier in terms of both noise reduction (insertion losses) and cost. Although at least
a 5 dB(A) reduction is required to meet the feasibility criteria, the following tiered noise barrier
abatement goals should be used to govern barrier design and optimization.

0 Reduction of future highway traffic noise by 7 dB(A) at one (1) or more of the impacted
receptor sites (required criterion).

0 Reduction of future highway traffic noise levels to the low-60-decibel range when
practical (desirable).

0 Reduction of future highway traffic noise levels to existing noise levels when practical
(desirable).

¢ Cost Effectiveness

Typically, the limiting factor related to barrier reasonableness is the cost effectiveness value, where the
total surface area of the barrier is divided by the number of benefited receptors receiving at least a 5 dBA
reduction in noise level. VDOT’s approved cost is based on a maximum square footage of abatement per
benefited receptor, a value of 1,600 square feet per benefited receptor.

Where multi-family housing includes balconies at elevations that exceed a 30-ft high barrier or the
topography causes receptors to be above the elevation of a 30-ft barrier, these receptors are not assessed
for barrier benefits and are not included in the computation of the barrier’s reasonableness.

For non-residential properties such as parks and public use facilities, a special calculation is performed in
order to quantify the type and duration of activity and compare to the cost effectiveness criterion. The
determination is based on cost, severity of impact (both in terms of noise levels and the size of the
impacted area and the activity it contains), and amount of noise reduction.

*  The Viewpoints of the Benefited Receptors

The client shall solicit the viewpoints of all benefited receptors through certified mailings and obtain
enough responses to document a decision as to whether or not there is a desire for the proposed noise
abatement measure. Fifty percent (50%) or more of the respondents shall be required to favor the noise
abatement measure in determining reasonableness. Community views in and of themselves are not
sufficient for a barrier to be found reasonable if one or both of the other two reasonableness criteria are
not satisfied.

6.4 NOISE BARRIER ABATEMENT EVALUATION SUMMARY

Noise barriers were evaluated in all areas predicted to be impacted by traffic noise in the build condition.
There were no barriers that were found to be both feasible and reasonable. Barrier A was evaluated for
the future design year noise impacts in CNE A, Barrier B for CNE B, Barrier C for CNE C, Barrier D & F
for abutting CNEs D & F, Barrier E & G for abutting CNE’s E & G and Barrier J for CNE J. These
evaluated barriers were not found to be both feasible and reasonable in accordance with VDOT’s State
Noise Abatement Policy. The analyzed barrier locations are shown on the graphics located in Appendix
A. The Warranted, Feasible, and Reasonable Worksheets were completed for all the barrier analysis areas
and are included in Appendix D.
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Mitigation for rail noise was also addressed in the analysis (as applicable) and is discussed after the
highway mitigation analysis in this section.

Barrier A

The land uses in CNE A are residential. The ground-mounted barrier was located near the East-West
Freeway mainline to maximize its effectiveness. Tables 4 and 5 show the insertion loss summary and the
barrier parameters.

Barrier A has panel heights ranging approximately 14 to 20 feet and a total length of 1,098 feet, resulting
in a surface area of approximately 18,892 square feet, based on the vertical profile utilizing TNM, current
roadway plans and current cut/fill lines. The barrier would benefit one out of one impacted sites (100%).
This results in a ratio of 18,892 square feet per benefited receptor. This barrier is not considered both
feasible and reasonable in accordance with VDOT’s State Noise Abatement Policy and is not
recommended for construction.

TABLE 4: BARRIER A INSERTION LOSS SUMMARY

Number Predicted Future Predicted Future
of Design Build Noise Design Build Noise Insertion Loss

Receptor
ID

. ) ! ; i
Number | PWelling | Levels (No Barrier) Levels (With Barrier) (IL)* (dBA)

Units (dBA) (dBA)

A01 1 61 54
A02 1 57 56 1
1 56 55 0
X Indicates noise impact (Substantial Increase)

Indicates at least a 5dB benefit

*Values are rounded off and may not reflect typical subtraction results.

TABLE 5: EVALUATED NOISE BARRIER PARAMETERS

Barrier fnsertion Height Lrle‘s(l)ltatlh g‘;t;l Benefitted LY Cost
Loss (IL) (Range) (ft) (fg (ftz) Benefitted ($48/ft2)

14-20 1,098 18,892 1 (100%) 18,892 $906,816

Barrier B

The land uses in CNE B are residential. The ground-mounted barrier was located near the East-West
Freeway mainline to maximize its effectiveness. Tables 6 and 7 show the insertion loss summary and the
barrier parameters.

Barrier B has maximum VDOT panel heights of 30 feet and a total length of 2,101 feet, resulting in a
surface area of approximately 63,026 square feet, based on the vertical profile utilizing TNM, current
roadway plans and current cut/fill lines. The barrier would benefit one out of one impacted sites (100%)
plus one non-impacted receptor. This results in a ratio of 31,513 square feet per benefited receptor. The
barrier also does not meet the 7 dBA design goal and is not considered both feasible and reasonable in
accordance with VDOT’s State Noise Abatement Policy and is not recommended for construction.
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TABLE 6: BARRIER B INSERTION LOSS SUMMARY

Number Predicted Future Predicted Future
of Design Build Noise Design Build Noise Insertion Loss

Receptor
ID

1 - . . o)
Number | PWVelling | Levels (No Barrier) Levels (With Barrier) (IL)** (dBA)

Units* (dBA) (dBA)

B01 1 55 49
B02 1 52 46
1 50 46

X Indicates noise impact (Substantial Increase)

Indicates at least a 5dB benefit.

*Values are rounded off and may not reflect typical subtraction results.

TABLE 7: EVALUATED NOISE BARRIER PARAMETERS

Total Total
. Insertion Height " Area/ Cost
Loss (IL) | (Range) (ft) L?flt”)th ?fl;g';‘ Benefitted ($48/1t?)
| B Y 30 2,101 63,026 2(100%) 31,513  $3,025248

Barrier C

The land uses in CNE C are residential. The ground-mounted barrier was located near the East-West
Freeway mainline with some transitioning to the right-of-way line to maximize its effectiveness. Tables 8
and 9 show the insertion loss summary and the barrier parameters.

Barrier C has panel heights ranging approximately 18 to 24 feet and a total length of 1,939 feet, resulting
in a surface area of approximately 45,265 square feet, based on the vertical profile utilizing TNM, current
roadway plans and current cut/fill lines. The barrier would benefit two out of two impacted sites (100%),
plus one non-impacted receptor. This results in a ratio of 15,088 square feet per benefited receptor. This
barrier is not considered both feasible and reasonable in accordance with VDOT’s State Noise Abatement
Policy and is not recommended for construction.

TABLE 8: BARRIER C INSERTION LOSS SUMMARY

Number Predicted Future Predicted Future
of Design Build Noise Design Build Noise Insertion Loss

Receptor
ID

Number | PWelling | Levels (No Barrier) Levels (With Barrier) (IL)** (dBA)

Units* (dBA) (dBA)

Co1 1 57 50
C02 1 57 50
1 51 46

X Indicates noise impact (Substantial Increase)

Indicates at least a 5dB benefit.

*Values are rounded off and may not reflect typical subtraction results.

TABLE 9: EVALUATED NOISE BARRIER PARAMETERS

Barrier | Lnsertion Height LTt;(r)]taltlh i(;t:: Benefitted Area/ Cost
Loss (IL) | (Range) (ft) (ft% () Benefitted ($48/2)

18-24 1,939 45,265 3 (100%) 15,088  $2,172,720
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Barrier D & F

The land uses in CNE D and F are residential. If barriers were to be modeled separately for these CNEs,
then they would likely overlap into each other’s area. Therefore, a set of three overlapping barriers were
modeled to analyze mitigation for CNE D and F. The ground-mounted barrier was located near the East-
West Freeway mainline with some transitioning to the right-of-way line to maximize its effectiveness. A
structure mounted barrier was also analyzed over Harrowgate Road. Tables 10 and 11 show the insertion
loss summary and the barrier parameters.

This barrier set has panel heights ranging approximately 13 to 22 feet and a total length of 3,220 feet,
resulting in a surface area of approximately 59,747 square feet, based on the vertical profile utilizing
TNM, current roadway plans and current cut/fill lines. The barrier would benefit five out of seven
impacted sites (71%), plus eleven non-impacted receptors. This results in a ratio of 3,734 square feet per
benefited receptor. This barrier is not considered both feasible and reasonable in accordance with
VDOT’s State Noise Abatement Policy and is not recommended for construction.

TABLE 10: BARRIER D & F INSERTION LOSS SUMMARY

Impacted | Number Predicted Future Predicted Future
Receptor of Design Build Noise Design Build Noise Insertion Loss

ID Dwelling Levels (No Barrier) Levels (With Barrier) (IL)** (dBA)
Number | Units* (dBA) (GLY:N]

1 56 53 3
1 56 52 4
D22 1 56 52
! 57 52
! 58 52
! 58 53
! 58 52 | 6 |
! 59 53 | 6 |
! 61 54
! 62 55
1 64 60 3
1 62 60 2
1 62 62 1
D33 1 57 54 3
1 56 53 3
! 55 51
! 54 50
1 54 51 3
1 54 50 4
1 54 50 3
B 53 50 3
D41 1 53 51 2
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1 59 58

1 64 60
1 61 56
F03 1 60 54

1 61 52
1 56 50
F06 1 56 50

1 55 50
FO08 1 54 49

! 53 49
1 52 49

X Indicates noise impact (Substantial Increase)
Indicates at least a 5dB benefit

*Values are rounded off and may not reflect typical subtraction results.

TABLE 11: EVALUATED NOISE BARRIER PARAMETERS

Total Total
. Insertion Height Area/ Cost
Loss (IL) | (Range) (ft) L‘Z‘f‘tg)th ‘?frtfj‘ Benefitted |  ($48/ft?)
1-8

13-22 3,220 59,747 16 (71%) 3,734 $2,867,856

Barrier E & G

The land uses in CNE E and G are residential plus one Place of Worship (interior site). If barriers were to
be modeled separately for these CNEs, then they would likely overlap into each other’s area. Therefore, a
set of three overlapping barriers were modeled to analyze mitigation for CNE E and G. The ground-
mounted barrier was located near the East-West Freeway mainline with some transitioning to the right-of-
way line to maximize its effectiveness. A structure mounted barrier was also analyzed over Harrowgate
Road. Tables 12 and 13 show the insertion loss summary and the barrier parameters.

This barrier set has panel heights ranging approximately 10 to 16 feet and a total length of 7,726 feet,
resulting in a surface area of approximately 105,006 square feet, based on the vertical profile utilizing
TNM, current roadway plans and current cut/fill lines. The barrier would benefit 53 out of 75 impacted
sites (71%), plus one non-impacted receptor. This results in a ratio of 1,945 square feet per benefited
receptor. This barrier is not considered both feasible and reasonable in accordance with VDOT’s State
Noise Abatement Policy and is not recommended for construction.
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TABLE 12: BARRIER E & G INSERTION LOSS SUMMARY

Impacted | Number Predicted Future Predicted Future
Receptor of Design Build Noise Design Build Noise Insertion Loss

ID Dwelling Levels (No Barrier) Levels (With Barrier) (IL)** (dBA)
Number | Units* (dBA) (GLY:N]

o [ 66 v
Yl 66 56
! 61 55 | 6 |
Tl 60 54 | 6 |
| E0s 58 54
| 5 5
| £07 [ 58 53
! 58 52 | 6
Tl 58 52
| E10 [ 54 50 3
1 55 51 4
Bl 54 50 4
R 54 50 4
1 54 50 4
| E15 [ 54 51 2
1 56 52 3
1 56 52 3
1 56 53 3
E19 1 55 53 3
1 56 53 3
1 56 53 3
E22 1 57 54 4
! 58 54
E24 [ 59 54
! 59 54
! 60 54 | 6 |
E27 60 53
! 61 54 8 |
E29 1 60 53
! 59 52 | 6
! 57 51 | 6
E32 [N 56 51
! 56 51
! 56 51
E35 1 56 51
! 57 51
E37 1 57 52
E38 1 57 53 4
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1 54 49 4
| G20 [ 51 47 3
| G21 [ 52 47 4
! 56 50
| G23 [ 53 48 4
K2 0 2 I
1 54 50 4
Kl S5 50
| z 0
| G2s 59 52
| G29 I 60 53
! 56 50
| G31 [ 61 53
G [ s6 o G
! 61 52 | 8 |
=N ¢ w
! 56 51 | 8 |
| G36 61 49
| G37 [ 60 51 | 8 |
! 56 49
K= 0 o
! 56 48
G4l 1 55 47
G42 1 55 48
| s 0

Indicates noise impact (Substantial Increase)

Indicates noise impact (NAC)
Indicates at least a 5dB benefit

-G

*Values are rounded off and may not reflect typical subtraction results

TABLE 13: EVALUATED NOISE BARRIER PARAMETERS

Total Total
Insertion Height Area/ Cost
LT Loss (IL) | (Range) (ft) Lilflgth ?fl;g';‘ Benefitted ($48/1t?)

| E&G B

10 10-16 7,726 105,006 54 (71%) 1,945 $5,040,298
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Barrier J

The land uses in CNE J are residential. The ground-mounted two-barrier set on either side of Happy Hill
Road was located near the East-West Freeway mainline with some transitioning to the right-of-way to
maximize its effectiveness. Additionally, the very eastern area of CNE G was included because of
potential overlapping barriers into each other’s CNE areas. Tables 14 and 15 show the insertion loss
summary and the barrier parameters.

Barrier J has maximum VDOT panel heights of 30 feet and was not predicted to benefit any receptor.
This was due to the highway traffic noise influences from Happy Hill Road/US 1 and with direct access to
these sites prohibiting barriers being placed on the driveways. This barrier set is not considered both
feasible and reasonable in accordance with VDOT’s State Noise Abatement Policy and is not
recommended for construction.

TABLE 14: BARRIER A INSERTION LOSS SUMMARY

Number Predicted Future Predicted Future
of Design Build Noise Design Build Noise Insertion Loss
Dwelling Levels (No Barrier) Levels (With Barrier) (IL)* (dBA)
Units (dBA) (dBA)

Receptor

D
Number

1 68 65 2
1 66 64 1
1 64 63 0

1 67 66 0
1 64 63 1
1 66 66 0

G46 1 67 66 0

1 64 64 0

X Indicates noise impact (NAC)
Indicates at least a 5dB benefit

[EI

*Values are rounded off and may not reflect typical subtraction results.

TABLE 15: EVALUATED NOISE BARRIER PARAMETERS

Barrier Lot L L];(l)ltatlh };‘;t;l Benefitted LY (Ll
Loss (IL) | (Range) (ft) (ftg) () Benefitted ($48/1t?)

- 0 (0%)

6.5 RAIL NOISE ABATEMENT SUMMARY

Receptors in CNE B, E, G, H, I and K are not likely to be affected by the predicted sound levels as a
result of the current conceptual rail alignment since the CNE’s are on the other side of the East-West
Freeway form the rail line. Therefore, they are not discussed in the generalized rail noise abatement
summary below. As mentioned previously in this report, no cut/fill lines, right-of-way requirements or
final centerline alignments have been determined at this time for the conceptual rail line.
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Overall, the predicted rail sound levels are not expected to increase the total overall sound levels at the
noise receptors during the peak highway traffic noise periods with the exception of one site where it
increased the sound level by 1 dBA. This is because the predicted highway traffic sound level will be
more dominant than the predicted rail sound levels; therefore, the logarithmic addition of the two noise
sources produces no (or minimal) sound level increases.

Please note that this also does not mean that the rail noise will not be noticed by the local population,
especially if there is a nighttime train pass-by. Nonetheless, for this project analysis, if a receptor site
were to be impacted by a rail source, then it has already been predicted to be impacted as a result of the
highway noise source.

Barrier A with Rail

Receptor AO01 is likely to be acquired if the rail line is constructed since it traverses across the driveway to
this residence; and then the cut/fill requirements would also have to be incorporated. If so, then there
would be no impacts in CNE A. If not, then the rail noise contribution would be 47 dBA to this site.
When added to the 61 dBA highway peak hour sound level, then the total sound level during the peak
hour is predicted to be 61 dBA. (Please note that sound levels are added logarithmically.) Additionally,
as mentioned above regarding the cut/fill and right-of-way requirements, it is likely that the residence
would need to be acquired since it is ~130 feet from the rail centerline.

Barrier C with Rail

The rail line and the receptors in CNE C are on the north side of the East-West Freeway. There is a slight
increase in the peak hour sound level for C03, but no additional impacts are predicted. The mitigation
analysis for the two predicted highway noise impacts resulted in the barrier not being both feasible and
reasonable. If a barrier were placed here for the impacted sites, then it would reduce the rail noise by 5
dBA. However, the highway noise would still be the dominant noise source and, as mentioned, then the
mitigation was predicted to not be both feasible and reasonable.

Barrier D&F with Rail

The rail line and the receptors in CNE D&F are on the north side of the East-West Freeway. There are no
predicted increases in the peak hour sound level as a result of the rail line. The mitigation analysis for the
predicted highway noise impacts in these CNEs resulted in the barrier not being both feasible and
reasonable. However, please note that this area is likely to have a design change either for the rail line or
the freeway interchange because the preliminary alignments overlap each other in the interchange area.

Barrier J with Rail

Receptor JO1 is likely to be acquired if the rail line is constructed since it is within 70 feet of the rail line.
There is no change in the predicted peak hour dBA as a result of the rail line for the other receptors in
CNE J. The highway noise mitigation analysis for the receptors in CNE J resulted in the minimum
reduction not being achieved because of traffic noise from local streets.

East-West Freeway Page 39
January, 2018



Preliminary Noise Analysis East-West Freeway
Noise Analysis Technical Report

7. CONSTRUCTION NOISE CONSIDERATIONS

VDOT is also concerned with noise generated during the construction phase of the proposed project.
While the degree of construction noise impact will vary, it is directly related to the types and number of
equipment used and the proximity to the noise-sensitive land uses within the project area. Land uses that
are sensitive to traffic noise, are also potentially considered to be sensitive to construction noise. Any
construction noise impacts that do occur as a result of roadway construction measures are anticipated to
be temporary in nature and will cease upon completion of the project construction phase. A method of
controlling construction noise is to establish the maximum level of noise that construction operations can
generate. In view of this, VDOT has developed and FHWA has approved a specification that establishes
construction noise limits. This specification can be found in VDOT's 2007 Road and Bridge
Specifications, Section 107.16(b.3), “Noise”. The contractor will be required to conform to this
specification to reduce the impact of construction noise on the surrounding community.

The specifications have been reproduced below:

» The Contractor’s operations shall be performed so that exterior noise levels measured during a
noise-sensitive activity shall not exceed 80 decibels. Such noise level measurements shall be
taken at a point on the perimeter of the construction limit that is closest to the adjoining property
on which a noise-sensitive activity is occurring. A noise sensitive activity is any activity for
which lowered noise levels are essential if the activity is to serve its intended purpose and not
present an unreasonable public nuisance. Such activities include, but are not limited to, those
associated with residences, hospitals, nursing homes, churches, schools, libraries, parks, and
recreational areas.

*  VDOT may monitor construction-related noise. If construction noise levels exceed 80 decibels
during noise sensitive activities, the Contractor shall take corrective action before proceeding
with operations. The Contractor shall be responsible for costs associated with the abatement of
construction noise and the delay of operations attributable to noncompliance with these
requirements.

*  VDOT may prohibit or restrict to certain portions of the project any work that produces
objectionable noise between 10 PM and 6 AM. If other hours are established by local ordinance,
the local ordinance shall govern.

*  Equipment shall in no way be altered so as to result in noise levels that are greater than those
produced by the original equipment.

*  When feasible, the Contractor shall establish haul routes that direct his vehicles away from
developed areas and ensure that noise from hauling operations is kept to a minimum.

* These requirements shall not be applicable if the noise produced by sources other than the

Contractor’s operation at the point of reception is greater than the noise from the Contractor’s
operation at the same point.
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8. PUBLIC INVOLVEMENT PROCESS

8.1 NOISE-COMPATIBLE LAND USE PLANNING

FHWA and VDOT policies require that VDOT provide certain information to local officials within whose
jurisdiction the highway project is located to minimize future traffic noise impacts of Type I projects on
currently undeveloped lands. (Type I projects involve highway improvements with noise analysis.) This
information must include details on noise-compatible land-use planning and noise impact zones for
undeveloped lands within the project corridor. The aforementioned details are provided below and the 66
dBA contour line is shown on the graphics in Appendix A, Fig. 2. Additional information about VDOT’s
noise abatement program has also been included in this section.

Sections 12.1 and 12.2 of VDOT’s Highway Traffic Noise Impact Analysis Guidance Manual outline
VDOT’s approach to communication with local officials and provide information and resources on
highway noise and noise-compatible land-use planning. VDOT’s intention is to assist local officials in
planning undeveloped land adjacent to highways to minimize potential impacts of highway traffic noise.

Entering the Quiet Zone is a brochure that provides general information and examples to elected officials,
planners, developers, and the general public about the problem of traffic noise and effective responses to
it. There is a link to this brochure provided on FHWA’s website. It is located here:

http://www.fhwa.dot.gov/environment/noise/noise_compatible _planning/federal approach/land
use/qz00.cfm.

A wide variety of administrative strategies may be used to minimize or eliminate potential highway noise
impacts, thereby preventing the need or desire for costly noise abatement structures such as noise barriers
in future years. There are five broad categories of such strategies:

. Zoning,

. Other legal restrictions (subdivision control, building codes, health codes),
. Municipal ownership or control of the land,

. Financial incentives for compatible development, and

. Educational and advisory services.

The Audible Landscape: A Manual for Highway and Land Use is a well-written and comprehensive guide
addressing these noise-compatible land-use planning strategies, with significant detailed information.
There is a link to this document available through the FHWA’s Website, at
http://www.fhwa.dot.gov/environment/noise/noise_compatible planning/federal approach/audible
landscape/al00.cfm.

Noise Impact Zones in Undeveloped Land along the Study Corridor

Also required under the revised 2011 FHWA and VDOT noise policies is information on the noise impact
zones adjacent to project roadways in undeveloped lands. To determine these zones, noise levels are
computed at various distances from the edge of the project roadways in each of the undeveloped areas of
the project study area. Then, the distances from the edge of the roadway to the Noise Abatement Criteria
sound levels are determined through interpolation. Distances vary in the project corridor due to changes in
traffic volumes, or terrain features. Any noise sensitive sites within these zones should be considered
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noise impacted if no barrier is present to reduce sound levels. The graphics in Figure 2 show the
predicted 66 dB contours for the project.

VDOT’s Noise Abatement Program

Information on VDOT’s noise abatement program is available on VDOT’s Website, at:
http://www.virginiadot.org/projects/pr-noise-walls-about.asp. The site provides information on VDOT’s
noise program and policies, noise walls, and a downloadable noise wall brochure.

8.2 VOTING PROCEDURES

There were no noise barriers determined to be both feasible and reasonable in any CNE. Therefore, this
section is not applicable.
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APPENDICES

APPENDIX A: NOISE STUDY GRAPHICS
Appendix A follows this page.

APPENDIX B: NOISE REPORT GUIDANCE AND ACCOUNTABILITY CHECKLIST
AND TNM CERTIFICATION FOR NOISE TECHNICAL MANAGER
Follows Appendix A. The checklist has been included. The TNM certification is on file with VDOT.

APPENDIX C: NOISE MONITORING DATA SHEETS — TNM INPUTS/OUTPUTS

Follows Appendix B. Includes the Calibration Data followed by the Field Measurement Data Sheets.
Electronic copies of the TNM Inputs and Outputs will be retained in the technical files.

APPENDIX D: WARRANTED, FEASIBLE, AND REASONABLE WORKSHEETS
Follows Appendix C.

APPENDIX E: LIST OF PREPARERS AND REVIEWERS
Follows Appendix D.

APPENDIX F: TRAFFIC DATA
Follows Appendix E.

APPENDIX G: HB 2577 (AMENDED BY HB 2025)
Follows Appendix F.

East-West Freeway Page 44
January, 2018



Preliminary Noise Analysis East-West Freeway
Appendices

APPENDIX A: NOISE STUDY GRAPHICS



Preliminary Noise Analysis East-West Freeway
Appendices

Richmond

Location Map
East - West Freeway
Chesterfield County, Virginia
0 1
— T— {Miles
NDOT e

Hanrico

Ch

Figure: 1 East-West Freeway Location Map



Preliminary Noise Analysis East-West Freeway
Appendices

East - West Freeway
Centerline

irginia Department Figure: 2
\\/DD i L e i EAST - WEST FREEWAY
SHEET INDEX 0 2,000




Preliminary Noise Analysis East-West Freeway
Appendices

Legend

CNEs

CNEA
CNE B
CNEC
CNE D
CNEE
CNE F
CNE G
CNE H
CNE |

CNE J
CNE K

Denotes Not Feasible
& Reasonable Barrier

| EEEODECEEAD

Denotes Proposed
Right of Way

Denotes Approximate
Location of 66 dBA
Sound Contour

Denotes Approximate
Location of 500' from
EOP

Receptor Site
Impacted Not
Benefited

Receptor Site Not
Impacted or Benefited

Model Validation Site

N

— Figure: 2
\VDI:I b e o EAST - WEST FREEWAY
Page 1 of 6 301 0 200




VDO

Virginia Department
of Transportation

i

eN"E
D46
D47, D44 .

¢ Zan A g g,

Barrier, EG1

jf L
o) M‘l’ |
e E ¢ 4

D21

Figu

re: 2

EAST - WEST FREEWAY
Page 2 of &

—

. D30

Barrie

LR B ;
R 1 J
- AL X

% ' @
K \
\ A /_."
A\ VLR
—— e I'. .
b — Ty
S i \ 8 BB =T =

r, DF2

CNEE"

Preliminary Noise Analysis East-West Freeway

Appendices

Denotes Not Feasible
& Reasonable Barrier

Denotes Proposed
Right of Way

Denotes Approximate
Location of 66 dBA
Sound Contour

Denotes Approximate
Location of 500' from
EOP

Receptor Site
Impacted Not
Benefited

Receptor Site Not
Impacted or Benefited

@® Model Validation Site




Preliminary Noise Analysis East-West Freeway
Appendices

arrien,C

e

Denotes Not Feasible
& Reasonable Barrier

Denotes Proposed
T i Right of Way
E58" E560

e E60 ‘..?. « ‘ ' Y Denotes Approximate

'_. i L0 BN ! . ‘ % Location of 66 dBA

Sound Contour

Denotes Approximate
Location of 500' from
EOP

Receptor Site
Impacted Not
Benefited

Receptor Site Not
Impacted or Benefited

@® Model Validation Site

N

T EAST - WEST FREEWAY
Page 3 of 6




Preliminary Noise Analysis East-West Freeway
Appendices

Denotes Not Feasible
& Reasonable Barrier

Denotes Proposed
Right of Way

Denotes Approximate
Location of 66 dBA
Sound Contour

Denotes Approximate
Location of 500 from
EOP

Receptor Site
Impacted Not
Benefited

Receptor Site Not
Impacted or Benefited

® Model Validation Site

YV

B | Figre: |
NDOT min EAST - WEST FREEWAY
Page 5of &




Virginia Department
of Transportation

Figure: 2
EAST - WEST FREEWAY

Page 6 of 6

Preliminary Noise Analysis East-West Freeway

Appendices

Legend

| EEROONCNERD S

CNEA
CNEB
CNEC
CNED
CNEE
CNEF
CNE G
CNEH
CNE |

CNE J
CNE K

Denotes Not Feasible
& Reasonable Barrier

Denotes Proposed
Right of Way

Denotes Approximate
Location of 66 dBA
Sound Contour

Denotes Approximate
Location of 500' from
EOP

Receptor Site
Impacted Not
Benefited

Receptor Site Not
Impacted or Benefited

Model Validation Site

N




Preliminary Noise Analysis East-West Freeway
Appendices

APPENDIX B: GUIDANCE AND ACCOUNTABILITY
CHECKLIST



Preliminary Noise Analysis East-West Freeway

Appendices

T
‘SiuaLasodw) peoy IS0 PUE SAEWIRYY
pauajalg 313 Buipnjaul ‘siielaq 1alosd WaLeLad Jyads Jeas udisag aining ‘punoidypeg palouy sy jo Aiosiy auy 4o uoissnasig - Py H v

U7 28 SUIDIAY SUET 'UOEIYIpOW
pasodaid Jo/pue saue pasodold J0 Jaquiny ‘s 1aloig 2y spnjpuw pinoys wEalog pasodouy ay) o uondulssg palold 3y Jo uoissnasg -~ A Ve E v

NOILLINAOULNI o'
" JUSWATE|D JalLE]
510U Pasodosd 03 53AIELINY "UONBILIOUI UHISSP M3U U PASE] LIOKEN|EAS J3ULIN JO SIUSWHILLWOY) ‘S|/ep JuiLielay / siaileg pasodoly
J0 Builsieg WOy 3SION PAIIalaY ‘3siou Uoieny ‘asiou jiey *Ba - uBisag |euly Buunp SUOHEIAPISLIOY JUSWSIEGY SSION JALINY JO UOISSNISI] - » H 9't

MBLWILWING 350N UOQONISUOT) - V. E q'E

+[X] ve

(pa1ipalg ase s1oediw) sea,, ulisag asmng 4} - Arewng sash|euy Jalueg pue AJBWILING JUSWIIIEdY 510N - A A E £E

PRPpY Juawaels | ARsiaauoT,

Jea), uBisag aungny sy pue ‘(ajgeandde yi) ppng-op “Bugsixg Joy soedw) jo {seBuEs [anD| pUNOS pUE) Jaguny By 0 Alewung - VL H T'E
LonEwou| uoneao 1alodd yum papinoad uondudsaq 1aloud jaug - o~ N E TE
AHYININNS JAILND3X3 0'E
sanjpuaddy pue ‘sajydess ‘saunBiy ‘sajqe) ‘suopoas poday sy JuipnEy) ‘pasagquuinp Al23eINIay 348 J0L U| paas swal] - N E TT
(201) SINIINOD 40 F18VL 0z
BIUIEUIA JO 81815 U Ul pall|enbaly 5 sishieuy asiop Sy Hulliopiag uosiad - . H T
3leq) uopssWgns pue ‘(3pod Raloig _m.m.\a:\._m“\_.: (5)2dn “(s)iequing 3aaloug ‘syiun aloud 10au07 yum ‘pawen Apleudoiddy ) poday - V. E T1

39vd 31LIL 0T

r i fr=
wapuadag 18fold 5| way sy a .nw Ll s s :@eq W M/_ pasinbay
wafoud s o1 ajqenddyAon, st way syl wiN FTLH” ._ﬂn\&\ hgpaapdwoy | o || S 3uE sway
Jagum JUalUInaop Syl Ag payan Uaag sey wal| syl o m&.\\—\ dn .m. 2 | payaayn
+ J
IBNUEY SSi0n Jyged) ABmyBEIH 5, 100A U) YL0g 125 SIUBMNE SMOYC) 15) 32843 SIYL s Mmataal
5100/ SulNp PEMBIARI 30 ||IM JEYL SWEY UOLULLIDD 150U SU3 S3UIING 1813810 auepind S|UL Janamoy s33aload (|8 10§ SIUNCIOE 1YY JUSLUNGOR SASN|IU} UE 1aU S) 181583 Syl

0'E NOISHIA



Appendices

Preliminary Noise Analysis East-West Freeway

24nd|4 U pA1eInT puE paynuap) ale {wiisl-Juot Jo Wialpoys) saps jo segquny - MM B t'ra
PPN 51 UOHEULOLU| UDRLIGHE] JUBUIRMIa PUE PION 51 J313N JO B0AL - A A H £T19
payuawnaog ale Buyopuoly jo (s)ajeq eyl - VL @ 19
pauyaq Apea)] 51 ABojopoyiagpy Buuopuogy 3sioy - \l s E TT9
ONIHOLINOW 3SION 19
INIANNOHIANI ISION DONILSIXI 09
(e3eq uonena|3 [pusws|ddng Jo/pue s1ake 515 “SwWibE Jo s1311eg asIoN BuilsiNg ‘s)epm Bullielay pasadoug Jo Suispa) eleg puoipey - @ 4 E o1's
UDIIEWIOU| ASAINS JO 20UN0S AL JUBLWR3GE - V. @ 6%
5% Hand | / spaads / salunjop, 21 el) JO Uo|ssnasg - ~ N E g'q
3[qE|leAy 10U S BULIBIUIEUT §I ST JOPLLIDD APNIS 10 ‘SUoNiIEs s5o07) [ s3yoid feuonaas jeadA] |/ sap4 udisaq Jo enos syl JO uoIssnasg - V. H ['s
pajuawniag synduj [2poy 0 3uN0S
uanlE uonduosag maiang weldosd pue pauyag uoisias, [2po KINL - AN E 9'g
PauYaQ 2Inpaadoid SIshElyY - A A H 9'9
edui 3sioN Jo UoHUEE] - A A E ¥'s
PRUBQDYN - A A H E'S
pauljag saulap (e punos - A A H 'S
suonenday aouelduio] pue UDIESNISIC A0 31815 PUB YARHS - A A H T's
AD0T1000HLIN 0's
{a8pajmouy Jgng jo a1eg 0 QY 43P0 ue poddns o1 SIUBLLENIGY - ABSSEISN §|) UONBIUSWNIOP Y4IN [BUoipay - a E i )

(wawiniog saueping pue Juadoiasag Joday asioy €1 004 395) 2431 vojieso] alad - A E 13 4

uspuadag paload 51 wag syl a & LSS @ m._. x padinbay

1afod 5|3 03, Bqesyddy/aoN, 51 wayl siyy v/N /= o Agpadwody | o 3 BUE SWa)|

JEUM JUSWIND0P 343 AQ pal|ian uaBg SeY LAY Syl »® &\.\_\ dn | & rm pEYISL0)
=




Preliminary Noise Analysis East-West Freeway

Appendices

-asodind papuaiui sy Buruss uagm pouad Aue Sulnp (DY) Uouaiu) Juswaleqy asion v Auofazes Aoy syl peadss -
10 yoeoudde you sacp [@ra| asiou ba Juauns a1 J1 uvouayia janh pue Ajualas Ayl 1S LONRISPISUCD J3PUN 345 34 - 19IND) PUE AJIUaIES a a @ 1°5'9

:Passnasiq A4 MOJIF PRISIT SWIY 3y pUE 18W eualli) ayy st ‘Juasasd ade sy JyN JI

NOILYZIHOD3LYD DVYN ANV NOILYIHILNIAI H0L43234 59
ANOH 3SI0N JSI0M B4 JO UD1I33|35 U 104 PRIBPISUDD SI0I2BY JAYlo alam - a E S'v'9
(SINCL SSI0U 1510M [END 3E3Y] 3UTM JO) INOH DSION JIOM 311 SUlLIa1ag 0} PE PO { PRIESI] 2430 SUNJ AN | |0 5195 ajdiiniy 4 218K - 0 a ¥'r'9
ANOH S0 15104 aY1 aulwIsIag 01 pazijyn (Busoyuow wua] 3uoT) INoH-pZ SeN, - VL £tro

ANOH SION ISI0M, BUI JO UDNIDES SUYY JO UOISSNISI] - A A E o9
"ARINITE 5] SIY) DUNSUD 0] Malnay “SAEMDEDU 71y 10} SLWES BU) Bg 0] spaau Pai321as InOH asioN JSI0M 3L - A A _M_ T't'9

HNOH 3SION LSHOM 9

N1 Uo PIIEI0T SIUEPUNCESIND - A A E ¥'E9

¢ (Bnisuas asiou 1ou aie Aayl Aym suoseay) wodad aul u) PAsSAIOPE 5351 PUE| SAIISUBS 350U UOU || aly - V. H £E9
IND Yo a0y sasn pue Bunsig Jo uogssnasg - A A E Z'E9
CUDDEN[EAT 10} PaUap|SUDD UaLlaARd J0 33p3 pasodold 2yl jo 3893 005 1583] 18 LIylm Ss1ojdaday aaiIsuas asion easy - A A ﬁ TE9
NOILYNIAI43130 (IND) LNIWNOYIANI ISION NOWINOD £'9
Laueag siuawdojasag paisiuuag pue spuel padojasapun 4l J0) UDIIEWLIOHL) JI8IU0T PUE S318( UONEWRIONT) 9U] JO UOEILIWNIog - AP ‘.N |
pappy wa) ajdwes  sjuswdojasag paiiiulad pue spue padojanapur, - L H TZe9
SLNIW40T3AI0 O3 LLIWYEd ANY SONYT a3d013AIANN 9

SNsay UDQEpIEA SSION JO UDISSNOSI] pUe 3jqeL - A > H LT9
Supoyuo Buiplefay ey sjduies padinbay pue synsay FULOLUOLY 3510 JUIGWY joudissnasig pueajqeL - A A H 9'T'9

T sagieam ‘easaiug Bupdwes yans siotoe) Bupoyuow 1ayio pue S1@ayS B SULIOLIUDY 2510 JO UCIEIUSWNIOg - »r A k S'1T'9
r rad
wapuadag 1aloig s wa siyp a & LS 7 :318g w.m \M | paJinbay
1afoud s 03 ajqedddy/lo,, s)way siy) v/N /S SA T AV ‘hg pajapdwey | o f 3 e swai
JAYIM JUSWINI0P 34} AG PAIJLIIA LSS SEY LS SI4) x 7S A ndn | £ A.m p pa¥IaD
¥ =]



Preliminary Noise Analysis East-West Freeway

Appendices

¥
payuap asam sauadold (J) Uoiaag Aue il sshasig - 3 a 1’599
payiuap) 2uem saipadosd (JUo3sH) 90T voass Aue issnasig - @ @ ET°'5'9
saiuadold J01sIH
S5 FOOPING JO HIET] 541 0] aNp Palen|ead j0U Ing pailiuap] sem asn pue 3yl jey) papiaeld 8q pinoys 1xag oM, 4 - 4 a @ ZI's'o

passnasiqg sl mojag pajsi] Waj| ay) Pue 13w eLaND 2y} S ‘Juasaid aJe s,3 IYN I

1010303y PajJIUap| YIES 104 101384 UONINpaY Joual pue sipuately Buping ayyssmasig - a0 @ E 0r's'9

‘passnos|(] S| MOjRg PRJSI] Wal] ay3 pue Jaw ea3us ayl si ‘uasasd ase s, YN |

na 'sepaewa) spunosBdwe) ‘spel) Seary [BUO[IEaIDEY J0) SBUNEIY UD UMOYS PUE PasH Wa1SAS pUD, SULSEM - @

55010303y P3LIUSP| 24} 40 UIET 10} PAIUIWINICE SENY 350 JOOPIND Bl AUy -

a

a
a

@ 6'5'9
E 8's'9

:passnasjq e Mojag palsl] SWal| 3y} pue Jaw euaju) ayy si ‘Juasaid 348 s I

PassNIsK] PUE payiluap) (saiuodjeg) seaiy asJo0pINQaly - @ Q E L'99

sealy asM) JoOpIng asey Asyl op pue spup [eRuBpIsay Joog-RNW AMp Ay - @ d E 9'5°9

suun ulamg jo Jaquiny e o3 asneluasaiday 1o o] [enby s101da03Y JO JsgWwny Syl ady - a E 5'6'9

:passnasi a.e Mojag PAjsI] SWaY| Y3 PUe J3L BLaYL) ay) 51 Juasasd 248 5,8 IYN 4

papnjau) uoiiejuawndog Susoddns ymHd agisi - @ @ E 5'5°'9

¢asodind papuagul S31 2AI3S 0} 3|GE PUE 3|QE|IBAR 5111 uBLM s3Il jje Buanp ays ayl ssacae ued jgnd syl ued - asp uBWnY Juanbaiy - Qg a 1E t'e'g9

as0ding Papualu| s) anB5 0] 3NUUC) 01 [EIUaSST IMINT pUB ANUaISS o uolierasald ay} 5| - asoding papusiul - a E £'5'9

asuedpuEs eameu Jo einyna "

‘snoidijas ‘eanersiy 53103 anp as ay3 Auisn Jo Bulisia ongnd ay3 4o 1aUaq JUBLIOHWI UE sAMIADI LOIEIBPISUOD Bpunalsayl -paaNNgnd . g g E\x{ €59
spuadag walold 51 Wwayl syl a m._\\\ Fa \.\w._\ ajeg W 3 paiinbay
walosd siyy o1 ajqeaddy 0N, 51 wau syl /N T AT 4 :Ag patajduwioy w 3 ase sway
JENUM JUSWINIOP AU} AQ PALJLSA LSS SEY WaY) SIY] x %\.\_\ :3dn = ww payaayd

F i
S




Appendices

Preliminary Noise Analysis East-West Freeway

UDISENIS|] SBUNSEALN USLWIBEY anllEWaIY - o B T°cL
NOLLYNIWYH3130 INIWILVYEY ISION 'L

» +[X] e

UOISSNISI) WBWIUCIAUF BSION BINnd - A A E L'TL

10302321 payiuap ||B 104 5|23 3510 (2301 aininy pue Jupsixe o uosuedwon - A H 91L

VS _MH_ STL

»[X] vre

a .@ ET'L

a @_ 1L

£ A X] e
INIWNOYIANT FHNLNA 31300 1L
1NIWNOHIANT ISION J4NLNd 0L

{IND Ag) sjana 510N paloipald 40 3ge]

a a B N

{uocmpuo? ping Japun Iy Aq) syreduw) ssioy Jo uoijeayuap) pue UOIBUILIRNA0 241 JO UDISSRIsIO)
(53D Nie] saBuey jaaa punog pue spaeduw uoQIpUo? pUng JO SHGUINNY |[BISAG @Y1 JO LOISSNASI]

{uenipuod pjing-on Japun 3N Ag) sedw) 3siop JO UOIIEIYIUP] PUE UOHEUILIAE 343 JO LDISSNISI]

{5300 l1e) ssduey |ana) punos pue sipedw) UOINPUCY PlINg-ON J0 SISqUWNY (JEJan0 auy o Uo|ssnasig

EPIIUBLIEM J USEM/SEM UDITEN[EAS UCIHPUOT PINgG-0N B AYm UOITBIUBLINIOG 81841 5]

UDISSNISIP JuaWUONAUT FSION Bunsid - @ A E 9'9'g

(uonpuoy Bulsikg Japun IND Ag) s1ediu) SSION JO UOREIYUBP] PUE UOHBLILLIAYEQ Y] JO UOISSNISI] - o _MI_ 5'9'9
(53ND 18] sEBuey [ara] punog pue syoedi] soipue?) Funsig 4o SIIQUINY ([E4380 43 JO UOISSNISI - A A B 99
lRuEeday J3IUEE pulN-u| anjoau| 1alold a4 saog uasaly aue sialeq asiop Jusig - a a £'9'g

ealy 13alold pasodoid Sys uiyim Jussasd siatueg asion Bunskaary - a 7'9'9

pajels sieay udisag aumyng pue Jupsxg ay - g o _Nl_ 199

INIWNOHIANI DNILSIX3 a313a0W 99
uoReullLUBIAQ 357 JARINASUCT, € 2IMGSUDT Y 5900 ‘PIYNUIp| Bk sa|uadoig (Jipuoniss y - g a V| sT59
wapuadag 1alog sty siy) a ) - \.\\ﬁ \\\.\ e m_H._ \M J pasinbay
waload sy o3 siqeanddy/ion, s way siyL W/N S L T :Ag payajdwon W 3 4E 58l
JRYM JUSLUNOCR BYL AG PAYJLSA UBET SELY WaY) SIL) o I3 .V.\\ A 2dn | & m J payIaLyg
7. = £




Preliminary Noise Analysis East-West Freeway

Appendices

9

[suamay Buiysiunuig) 1503 FuRiuiug ajiym sIauag SZIWIKERW 01 paziundo ssem ssuseg - . E 6L

Saundi4 Uo uMoYs SIBLLLRY PRIEN|EAT IIF - oy E 8Z'L
"Y1 UO{IEI0T IB[IBG "IUNLIA) aLueg UalEIR|d JBLIey JOy Boseay - AN H £'¢L

"TUO1B fSWIAYSAS Jalieg PRIUNDY BUNJONILS JO PUNO.D) ‘UoEdoT JaLueg SIydiaH |aued (o sBuey ‘yiSual Jsuseg ‘hi||geuoseay ‘Apgiseay

Siljauag B30 "slysuay [eUORIpPY 'Soedw) palyiausg ‘S1edw 4O JBQWINN [10] JO UGISSNISIC (3PN[IU| PINOYS UCIIEIUAWINIG J3IUEY - Pl E 9TL

NOILYNTYAI H31dYva ISI0N
Saoydacay palyausg syl 4o sinodmals ayl, dupiedal vouap papnpu; - A A _N_ £€'9'CL
JSSBUIAnIaya-1s0, Bulpsedal uoyuap papnjau) - A A E STl
«S1e0D udisag uoPnpay asion, Supsedal uonuEp papnpy| - A A @H.m.mﬁ
ipauyaq SSBUTqRUOSERY 5| - A A E STL
VI LMD SSINITEUYNOSYIY

LEPINASU0D 3 0] 3jqe Jauieq ay) 5|, AupieSas uoqiuyap papnjay| - A A E Fas arad

W B4RURY (wlaps 1se3) 1e a0uauadys o) paisipadd sioudanal paisedu) Byl Jo %0g 15ea| 18 aly, Supiedas uopuysp papnpuy; - AP @ IvLL

ipauyag Auigiseas s - A A B veL
VI3LIN) ALIIEISY3
pauyaq uaaq Aodale] asr) pUE] PAIEN|EAT ORI IO} IYN BYISEH - A A Bm.m.m.h
A AlX|reTL

papinaid (,paang Jo easddy, | uonuyag Pedwidwn - A A @m.m.m.h

+» +[X] g2

PapIADLd WoNUNEQ 13EdW)| asealIu| [BIuesgns

¢ PRUNBT BUSILT pEIUBLIEA 5

VIHALIND QILNVHHYM
epazinn ABojopowgaiy sordsnay apuis s.oaasem - A A [X] T
wapuadaq 190 §1 way siyy a u..,u\.b\\ / saeq w m_,, paJsinbay
13sfoad siy3 03, 2jqeanddy/ioN, st wan sy v/N 4 & ATV Agparodwoy | o | 3 a1e sway
13}M JUSWINIoP 3yl Ag paijLaA uaaq sey wal) siyL * A 2dn .m m panaaLd
Fai _- i




Preliminary Noise Analysis East-West Freeway

Appendices

synsay saweg / 1edw| pasiaay yiw Loday WNpuappy UE siyls|

S YN NN

NEREEEE!

SUDIRIZPISUDT SHIBWISaY fSa)l0dd J0SN00Y [ SIUSLUMIILLIOT Juswaeqy [eaads Aue diay) suam -

Fharung Ja|ueg a3 jo synsay auy) Juimoys aydesg Bunop
(BQRIBMEPUN JO ansuodsaiun alom sAaaang Auew Moy -
£SIUBLIWIOY pUe s} NSay ABansg Jaluleg Jo Adeuwnung -

£ABIUEG B 10§ 241530] 01 palejay s nsay Funop, ayl aiam 18y,

i

43USS SIAIF] PAYIIAD 1M UBYM [ AUBLIMOH - A

< Daulan s5a30.d Jupcy

{uonewpioos jeasds pue ‘sBunsagy |enplapu) ‘sBuisaly vopewsopul Anunwwaoy Supnpu)) SHOHT JUSLUBAIDALY Jgngd 4O uDIssnasg - Q

a

8’7’6
L'T6
96
5T6
r'e'e
E'T'6
6

A A[X]ves

S34NO33D0Hd DNILOA

Z'6

[X] zvs

[5)2un8)4 UO UMOYS PUE UOISSNISI] N0 YEp €5 - A A E T'T6

SHNOLNOD 3181140 3SION
S$53004d LNIWIATOANI DINand

16
0’6

UQISSIISI] 250N UonInAasue) - VL E T8

ISION NOILINYLSNOD

{pasodaid 0 Buysing) Jaiiieg JBylouy v Juapuadag ¥ St 1o Auapuadapu) suap (wagsAg) Jaseg syl sacg - Q4

wawdag hg sjydiay |sued Jeuseq jo dof pue woyog "Bupsey Fuiyuoy Suiuogels agewxosddy 343 SMOLS 184 IgEL - A

o'g

SIsAlEUY JBLUER SY1 Ul papnjau) Jo1daday YIes o) S50 UOILSsU] i8iiiey 'Sjana] punos ayl smous Jey) 3jge| - V. E | § arar s
(Ajup sasodung Buluue)d Joy) 1507 ‘s3yauaq jo ou / ybs
[ejo) ‘sjyausg |e30) 'easy 3aepng |e30) ‘yiSuaT e3o) ‘aduey WAaH [Bued S50 UDILIASU) ‘BEL i3pueg 3yl SMOYS JEYL papnjoul sem 3joe)] - A \) E oT'ZT'L
wiapuadag paloug 51 way sy a 5 \L._\ h....\ Fd e m w ) paJinbay
j2aloud s 0, 3|qeayddy/ion,, 51 way siyp w/N [9#c 777 FJ¥F Agpadwey | o || 3 aJe sway
J3)|AM JUSLUNIOP 3y} AQ PRUYII3A U3 SEY WaY SIUL ® ¥ ev 22dn .M m paxazyd
rd 1




Preliminary Noise Analysis East-West Freeway

Appendices

luawna0g a2uepING pue JWBWIAO[ASQ Hoday SSION 5,100A UM 20UEPIOY Ul padoarag alam saindy - A A B TET
TWH3INID 0'El
isanbay vodn payddns ag ||eys voneuuoyu] Sujapow paug syl jo AdoD e ssasmoy ‘Loday
341 011 Uoishu) Joy panbay JON 2l sG] INAING INL "HO02Y UM MBIADY 10} PARIIIGNS Bq 1STW (53|13 HUOIDA[3) SUny JNL [Enoy - A A E T'ZT
SNMY IWNL 0zl
Lo AMIGRIUNCIIY pUE SIUBRING Loday asioy - A A E &6'TT
SBURIYLIT UOREYBD WNL - A A B g11
AIUEPUOMSA1I0]) Jusu|Uad SHOday LUONEIG!ET Ja1[ 3SI0N ‘SIROIUL Ja1aA 22I0K "SUDIEIGT PAIOLIUOI |0 S3LIYaNE 3915 S0 - A A B I'1T
lafeuepy 123loagd Woy wuo4 ssuodsay sanseapw uoieSa BARELIBYY - A A E 9'11
SIB3ySYIIOM ‘3|qeuoseay ‘ajqiseay ‘pajueliem - A A E It
sBot pjeid Bupouop asion - A A E it
BIEQIHEIL - A A _N_ €T
siamainay [sisledaid jolsn - A A E 1T
SHLBIBPY 0N - A A B 11
$321aN3ddY 0Tt
{PRUBPISUET 350N UDIEINY 4 - a a ot
JPRIIPISUOT FSON SINIINSSEN, - O [ £0T
(PRIBpISUCT ASIoN UondBAdsER - 4 d mﬂ‘E ot
ipasodoug siauleg asioy andaay Jo aagdiosgy - g Q E 0T
SNOLLYH 1QISNOD H3IHLO 001
wapuadag 1aloud 5 Wway sy a £ ﬁ\ Lol 7 ineq w Am_r. painbay
138(0ud sup 01 ,2jqeayddyfion, 51 wal sy /N /2wl D NIV :Ag payajdway m 3 Bue sWay|
43314 JUIWNI0P 3ULAQ PAJLIAA U3 SBY Way syl o am\\\ AV f3dN m m ) RERRD

-
LY




Preliminary Noise Analysis East-West Freeway
Appendices

APPENDIX C: NOISE MONITORING DATA SHEETS-TNM
INPUTS/OUTPUTS

The Noise Meter/Microphone calibration certificates are shown, followed by the Noise Monitoring Data
Sheets.

The electronic TNM input/output files have been submitted separately to VDOT.
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1SO 17025: 2005, ANSI/NCSL Z540:1994 part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

camcen, mv&[&@

NVLAP Lab Code: 200625-0

Calibration Certificate No.35911

Instrument: Microphone Date Colibrated: 3/24/2016 Cal Due:
Model: 1229 Status: Received Sent
Manufacturer:  Norsonic In tolerance: X ! X
Serial number; 00529 Qut of tolerance:
Composed of: See comments:
Contains non-accredited tests: __Yes _X No

Customer: Michael Baker Jr., Inc. Address: 100 Airside Drive, Moon Township,
Tel/Fax: 412-269-4644/ PA 15108

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 2/25/2015

Instrumentation used for calibration: N-1504 Norsonic Test System:

Traceability evidence
Cal. Lab / Accreditation
483B-Norsonic SME Cal Unit 31061 Jul 20, 2015 Scantek, Inc./ NVLAP Jul 20, 2016
D5-360-SRS Function Generator 88077 Sep9, 2014 ACR Env./ AZLA Sep9, 2016
34401A-Agilent Technologi Digital Valt MY47011118 Sep 24, 2015 ACR Env./ A2LA Sep 24, 2016
HM30-Tt Meteo Station 1040170/39633 | Oct 23, 2015 ACR Env./ A2LA QOct 23, 2016
Validated Nov

2014
1253-Norsonic Calib 28326 Nov 10, 2015 Scantek, Inc./ NVLAP Nov 10, 2016
1203-Norsonic Preamplifier 92268 Oct 14, 2015 Scantek, Inc./ NVLAP Oct 14, 2016
4180-Briel8Kjar Microphone 2246115 Oct 26, 2015 NPL-UK / UKAS Oct 26, 2017

Instrument - Manufacturer Description s/n Cal. Date Cal. Due

PC Program 1017 Nersenic Calibration software v.6.1T Scantek, Inc. -

Instrumentation and test results are traceable to Si - BIPM through standards maintained by NPL (UK)
and NIST (USA)
J?
Calibrated by: Jeremy Gotwalt Authorized signatory: Valengi a
Signature g% Signature

Date MEE Date ‘77f27/ 20.\" E’

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
ar any agency of the federal government.

Document stored as: Z:\Calibration Lab\Mic 2016\NOR1229_00529_M1.doc Page 1of 2
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CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

MVIAD

NVLAP Lab Code: 200625-0

Calibration Certificate N0.35910

Acoustical Calibrator
407744
Manufacturer: Extech -

Serial number: 2206457

Class (IEC 60942): 2

Barometer type:

Barometer s/n:

Date Calibrated: 3/24/2016 Cal Due:
Status: Received Sent
In tolerance: X X
Out of tolerance:
See comments:
Contains non-accredited tests: __Yes _X No

Instrument:
Model:

Michael Baker Jr., Inc. Address:

412-269-4644 /

Customer:
Tel/Fax:

100 Airside Drive, Moon Township,
PA 15108

Tested in accordance with the following procedures and standards:
Calibration of Acoustical Calibrators, Scantek Inc., Rev. 1/16/2015

Instrumentation used for calibration: Nor-1504 Norsonic Test System:

Traceability evidence
Cal. Lab / Accreditati
Scantek, Inc./ NVLAP
ACR Env./ AZLA
ACR Env./ AZLA
ACR Env./ AZLA
Scantek, Inc. / NVLAP

Description S/N Cal. Date

Instrument - Manufacturer Cal. Due

SME Cal Unit
Function
Digital Volt
Meteo Station
Real Time Analyzer

31061
88077
MY47011118
1040170/39633
1403978

483B-Norsonic
D5-360-SRS
34401A-Agilent Tech
HM30-Thommen
140-Norsonic

Jul 20, 2015
Sep 9, 2014
Sep 24, 2015
Oct 23, 2015
Mar 17, 2016
Validated Nov
2014
Neow 11, 2015
Oct 14, 2015

Jul 20, 2016
Sep 9, 2016
Sep 24, 2016
Oct 23, 2016
Mar 17, 2017

PC Program 1018 Norsonic Calibration software w.6.1T Scantek, Inc.

4192-Briel&Kjaer
1203-Norsonic

2854675
92268

Scantek, Inc. / NVLAP
Scantek, Inc./ NVLAP

Nov 11, 2016
Oct 14, 2016

Microphone
Preamplifier

Instrumentation and test results are traceable to S (International System of Units) through standards
maintained by NIST (USA) and NPL (UK)

L

Calibrated by:

Jpremy Gotwalt
{2

Authorized signatory:

Valentj ga

Signature

Signature

Date

1y 3;;‘;‘/((0

Date

3127/ 2016

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored as:

Z:\Calibration Lab\Cal 2016\Ex407744_Z206457_M1.doc

Pagelof 2
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CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z540:1994 part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

NVIAD

NVLAP Lab Code: 200625-0

Calibration Certificate N0.35912

Sound Level Meter

132

Norsonic

1322870

Microphone 1229 s/n 00529
Preamplifier nas/n -

Type (class): 2

Customer: Michael Baker International, Inc.

Tel/Fax: 412-269-4644 /

Instrument:
Model:
Manufacturer:
Serial number:
Tested with:

Date Colibrated:3/25/2016 Cal Due:
Status: Received Sent
In tolerance: X X
Out of tolerance:
See comments:
Contains non-accredited tests: __ Yes X No
Calibration service: __ Basic X_Standard
Address; 100 Airside Drive, Moon Township,
PA 15108

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015

SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

Instrumentation used for calibration: Nor-1504 Norsonic Test System:

Traceability

Instrument - Manufacturer

Description

S/N

Cal, Date

Cal, Due

Cal. Lab / Ac

483B-Norsonic

SME Cal Unit

31052

Oct 23, 2015

Scantek, Inc./ NVLAP

Oct 23, 2016

D5-360-5RS

Function Generator

33584

Oct 20, 2015

ACR Env./ AZLA

Oct 20, 2017

34401A-Agilent Technologies

Digital Voltmeter

536120731

Oct 6, 2015

ACREnv. / A2LA

Oct 6, 2016

HM30-Thommen

Meteo Station

1040170/39633

Oct 23, 2015

ACR Env./ AZLA

Oct 23, 2016

PC Program 1019 Norsonic

Calibration software

v.6.1T

Validated Nov
2014

Scantek, Inc.

1251-Norsonic

Calibrator

30878

Nov 10, 2015

Scantek, Inc./ NVLAP

Nov 10, 2016

Jul 24, 2016

Instrumentation and test results are traceable to S (International System of Units) through standards

maintained by NIST (USA)

Environmental conditions:

and NPL (UK).

Temperature (°C)

Barometric pressure (kPa)

Relative Humidity (%)

22.9

99.20

6.4

Calibrated by:

remy, Gotwalt

Authorized signatory:

Signature

(i

Signature

Valentj

Date

N3425/00,

Date

Y2 A 20/6

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored

Z:\Calibration Lab\SLM 2016\NOR132_1322870_M2.doc

Page 1 of 2




MEASUREMENT SITE 1
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NOISE SURVEY SHEET
EQUIPMENT: METER  Morsonics 132 CALIBRATOR EXTECH 407744
CALIBRATION: START dB END dB
RESPONSE: FAST SLOW % AWEIGHTING X BATTERY CHECK X
e — T
WEATHER DATA 1 1% Doy rlyucy
A1 Bl
TRAFFIC DATA DATE
P smEs My — | A0\ Bfturda/.f
AUTOSKT [BH (] 1 Z- P START: [{. 15 By cL)Q
MED TRKS END:  |)i35
HVY TRKS|] | LEQ: &7 .
DURATION SPEED:
SITE SKETCH

B0 wf ST :a'l'w?ﬁ?’ﬁ*i.’z,
Wead (08 | Fea(s)
_"&\E"__ | A- ‘II _f
A
by i )3
r=4aql ;’;‘;?.Mﬁ'ip_ﬁ BRinGE

BACKGROUND NOISE

MAJOR SOURCES

UNUSUAL EVENTS

OTHER NOTES

Michaal Babker Jr , Ing. 2005
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MEASUREMENT SITE 2
NOISE SURVEY SHEET
EQUIPMENT METER _ Norsonics 132 CALIBRATOR EXTECH 407744
CALIBRATION START B END dB
RESPONSE FAST SLOW X AWEIGHTING X BATTERYCHECK X%
g5 ] a1
WEATHERDATA. D7 &y Lt\i | 4B (o)
TRAFFIC DATA DATE:
ROAD SITER: ML — H S%U‘l ?D(L{Lﬂdﬂ S
AUTDS it w1 |18 Aeand St START: E-;([d&f,
MED TRKS|| I END: 3
HVY TRKS i LM ) Lo 444
DURATION SPEED:
SITE SKETCH
e
s == i
= “‘-——&_fu{.‘ ME}(1 ‘Cl«}f
i "“f\?
TP ) 0 |
Dl l_‘u?l'ii.i ML [L’X LA
p iy T '
el (NBY [Pl (5h)
R — o | _‘\
| -3 i § | S ["“)
H - - 'Cp ‘{ T
4 T’: e,
-—:: e o g i 'Fll o
TR T
BACKGROUNDNOISE _indushiia) S8r0%2 <h maad | jaai~saw; o cedo a3 Fraia
MAJOR SOURCES
UNUSUAL EVENTS
OTHER NOTES

Wichsal Baker Jr., Inc, 20086 T, | A
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MEASUREMENT SITE 3
NOISE SURVEY SHEET
EQUIPMENT: METER Morsonics 132 CALIBRATOR EXTECH 407744
CALIBRATION; START dB EMD dB
RESPONSE: FAST SLOW X A-WEIGHTING % BATTERY CHECK X
WEATHERDATA:  JZ° cLEhp-
TRAFFIC DATA DATE
ROAD smex_m3 — AS|| Fesl cng
AUTOS START:
MED TRKS END:
HVY TRKS ke 7.0 dile)
DURATION SPEED:
SITE SKETCH

~ NI

ks Lewne .

BACKGROUND NOISE
MAJOR SOURCES
UNUSUAL EVENTS

OTHER NOTES

Michael Baker dr.. Ino. 2005
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MEASUREMENT SITE 4
NOISE SURVEY SHEET
EQUIPMENT: METER  Norsonics 132 CALIBRATOR EXTECH 407744
CALIBRATIHON: START dB EMD dB
RESPONSE: FAST SLOW X AAWEIGHTING % BATTERY CHECK X
Eap
WEATHER DATA: o6 cesap L Lt
TRAFFIC DATA paTE: |0 ,'I Y
ROAD sITE# MY TR Wes
autos|! START L 50
MED TRKS, END: | lo
HVY TRKS LEQ: Y&5. O
DURATION SPEED
SITE SKETCH
T M N
| N
F
_ Il.. -.J’I Q._._,.lk# o
e s . N
X -
I
{ 15qds
L A
BACKGROUNDNOISE  dvion @), diskh, ™ = . 2.:, | Prop Blaae  al Sile 7iag
T ¥ 1 L] ]
MAJOR SOURCES Bobyn Jroes avergbo-y 6t Tioo
UNUSUAL EVENTS dﬁéﬁ want dagrs
l OTHER MOTES

Michgal Bakar Jr,, Inc. 2005
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MEASUREMENT SITE 5
NOISE SURVEY SHEET
EQUIPMENT. METER _ Norsonics 132 CALIBRATOR EXTECH 407744
CALIBRATION START a8 END B
RESPONSE FAST SLOW X A-WEIGHTING X BATTERY CHECK X
weaTHERDATA /94 Alocr
TRAFFIC DATA DATE:
ROAD smes MS _ dqy] tf’f’ﬂljﬁid,
AUTOSEOT Ui = AL START
K
MED TRKS END
HVY TRKS tea__ 4.7
DURATION SPEED
SITE SKETCH
 TXedued N
R <. 7% 2

BACKGROUND NOISE | gy s ot

MAJOR SOURCES

UNUSUAL EVENTS

OTHER NOTES
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MEASUREMENT SITE 6
NOISE SURVEY SHEET
ECQLIPMENT: METER  Morsonics 132 CALIBRATOR EXTECH 407744
CALIBRATION: START dB END dB
RESPONSE FAST SLOW X A-WEIGHTING X BATTERY CHECK X
WEATHERDATA:  [h' rlaios
TRAFFIC DATA DATE: f’:DC,% l.-l
nmnmm - smes ME — D230 Hcﬂmaée
AUTOSETOA P THE e} Lo i beer it | 71 START. Ed
K |
MED TaKs)| ! END:
HVY TRKS LED: <S4 A
OURATION SPEED:
Sew B J-H"' ﬁ —-'I
SITE SKETCH
R
o 5 _-.L(::,'L( UM%@L( ——7
o ...Jimkﬂ_ 20 Pd_
ﬁ = |J’ = | —
f ( o L
- =
[ , j ,
| { £ f‘_ _'___} I
N | |
( | : - i ( % |-"'"I .
1 \ L | J =) l'| x'; 1'_50 Ty
‘\k g uJ,_ . I
T\ECu fl\)_, 'I'CJLJ‘LB S i s
(5 it N . |I
5l 11 V¥ ot
r \ 2 | i
= j =
y |7 BACKGROUND NOISE o Vde s | severa )
MAJOR SOURCES !
UNUSUAL EVENTS
OTHER NOTES

Michaol Bakor Jr. inc. 2008
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MEASUREMENT SITE 7
NOQISE SURVEY SHEET
EQUIPMENT: METER Norsonics 132 CALIBRATOR EXTECH 407744
CALIBRATION: START dB END dB
RESPONSE: FAST SLOW X AWEIGHTING * BATTERY GHECK X
WEATHERDATA:__70°  Zi£ag s (ALI
TRAFFIC DATA DATE: I'DHJ I
r T
ROAD SITE# M=
AUTOS START JO145
MED TRKS END: 1] 9%
HVY TRKS LEG: 9.3
DURATION SPEED:
SITE SKETCH 5244 Syiv A A
—_— e = — —= == e
SaLVANTA
S T e ]
-.____________-L e —— ——
'| -
12 gas
‘I,.
1
BACKGROUND NOISE A arn a3 misnes L k. ~ds S elmoglinids  dian lros
MAJOR SOURCES "7 ko,
2N
UNUSUAL EVENTS W
OTHER NOTES
pRmCE e '5 oo Nopte— “Sownw :‘._; FiFT dlbprr Mahsoiies



Preliminary Noise Analysis East-West Freeway
Appendices




MEASUREMENT SITE 8

NOISE SURVEY SHEET

Preliminary Noise Analysis East-West Freeway

WEATHER DATA 02 Sairandy FIC-LEF\?«

CALIBRATOR EXTECH 407744

EQUIPMENT METER  Norsonics 132

CALIBRATION: START dB END
—

RESPONSE! FAST ELOW X A-WEIGHTING

x

dB

BATTERY CHECK X
e ———

(5212 Baped PiLe

TRAFFIC DATA DATE: |DJ‘4 1!"]
ROAD T siTe#: M
auros AT e it it 6 | START: ) Z-b
-_ -
MED TRKs|"! I END: )4 b
Hv TRKs]" LEQ: SS9 |
DURATION SPEED
SITE SKETCH
P
e — _-_-_-_‘_-—-_L
RarPl Rinne
———y pg———m—f
| ql (. a H\\ |'l -
|I ) -\_p,__,-""'_ﬂ |
\ o |
--ll'-_“' (L‘\-Hl I|| Zi _r.J-.J

BACKGROUND NOISE

Fro?t TLA~R

MAJOR SOURCES

UNUSUAL EVENTE

OTHER NOTES

Michasa| Bakar Jr., Inc. 2008




Preliminary Noise Analysis East-West Freeway
Appendices




Preliminary Noise Analysis East-West Freeway
Appendices

MEASUREMENT SITE 9
NOISE SURVEY SHEET
EGUIPMENT METER  Norsonics 132 CALIBRATOR EXTECH 407744
CALIBRATION; START d8 END dB
RESPONSE FAST SLOW X AWEIGHTING X BATTERY CHECK X
WEATHER DATA: T4 (LEnn-
TRAFFIC DATA oate lof4]in
ROAD = SITE# M4
7 T B T [T DP 0
AUTOS] 0ot i st it ﬁ b Ly’ START: jZ2 Y=z
MED TRKs| 1! ﬂﬂfﬂm 65 END: (202
] 2
HvY TR ey AT sort et LEa: 1Z2.56
DURATION il SPEED:
= B li.
ook SITE SKETCH
| T4y i |
Jere Daas
A — | " - )
\e£f Dawwis
Need (CSR) FeA LA )
Q) LS \40
% Z T
1-” —_— 5 N
BACKGROUND NOISE
MAJOR SOURCES
UNUSUAL EVENTS
OTHER NOTES

Michas Bakar dr, Inc. 2005
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APPENDIX D: WARRANTED, FEASIBLE, AND REASONABLE
WORKSHEET
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VDOT Highway Traffic Noise Abatement
Warranted, Feasible, and Reasonable Worksheet

Note: Not all questions apply depending on the design phase which may cause differing answers between
preliminary and final design phase. Answers to the questions may change depending on the design phase of

the project.

Date: 14-Jan-18

Project No. and UPC: N/A - Chesterfield County (CDOT) Project
County: Chesterfield

District: N/A - Chesterfield County (CDOT) Project
Barrier System ID: Barrier A

Community Name and/or CNE# A

Noise Abatement Category(s) B

Design phase: Preliminary design

Warranted

Community Documentation (if applicable)

a. Date community was permitted. (Per 23CFR 772 this is the date the building permit was
issued). NA
b. Date of approval for the Categorical Exclusion (CE), Record of Decision (ROD), or Finding
of No Significant Impact (FONSI): NA
c. Does the date in 1.a precede the date in 1.b? If yes, proceed to Warranted Item 2. If no,
consideration of noise abatement is not warranted. Proceed to “Decision” block and
answer “no” to warranted question. As the reason for this decision, state that “Community
was permitted after the date of approval of CE, ROD, or FONSI, as appropriate.”
NA
Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or exceed the Noise Abatement
Criteria? No
b. Project causes a substantial noise increase of 10 dB(A) or more? Yes
Feasibility
Impacted receptor units
a. Number of impacted receptor units: 1
b. Number of impacted receptor units receiving 5 dB(A) or more insertion loss (IL): 1
c. Percentage of impacted receptor units receiving 5 dB(A) or more IL 100%
d. Is the percentage 50 or greater? Yes
Will placement of the noise barrier cause engineering or safety conflicts, e.g drainage issues N
or site distance issues? °
Will placement of the noise barrier restrict access to vehicular or pedestrian travel? No
Will placement of the noise barrier conflict with existing utility locations? NA
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Reasonableness
Surface Area (Square foot)-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ftz) 18,892 SF
b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 1
¢. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 0
d. Total number of benefited receptors. 1

€. Surface Area per benefited receptor unit. (ftZ/BR)

18,892 SF/BR

f. Is (le) less than or equal to the maximum square feet per benefited receptor (MaxSF/BR)

value of 1600? No
g. Does the barrier provide an IL of at least 7 dB(A) for at least one impacted receptor in the

design year? Yes

Additional Noise Barrier Details
a. Length of the proposed noise barrier. (ft) 1,098 ft
b. Height range of the proposed noise barrier. (ft) 14-20
c. Average height of the proposed noise barrier. (ft) 17 ft
d. Cost per square foot. ($/ft)) $48/SF
e. Total Barrier Cost ($) $906,816
f. Barrier Material NA

Community Desires Related to the Barrier

Do at least 50 percent of the benefited receptor unit owner(s) and renters desire the noise

barrier? If yes, continue to "decision" block. If no, the barrier can be considered not to be

reasonable. Proceed to “decision” block and answer “no” to reasonableness question. As

the reason for this decision, state that “The majority of the impacted receptor unit owners

do not desire the barrier.”

Yes

Decision

Is the Noise Barrier(s) WARRANTED? Yes

Is the Noise Barrier(s) FEASIBLE? Yes

Is the Noise Barrier(s) REASONABLE? No

Additional Reasons for Decision:
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VDOT Highway Traffic Noise Abatement
Warranted, Feasible, and Reasonable Worksheet

Note: Not all questions apply depending on the design phase which may cause differing answers between
preliminary and final design phase. Answers to the questions may change depending on the design phase of

the project.

Date: 14-Jan-18

Project No. and UPC: N/A - Chesterfield County (CDOT) Project
County: Chesterfield

District: N/A - Chesterfield County (CDOT) Project
Barrier System ID: Barrier B

Community Name and/or CNE# B

Noise Abatement Category(s) B

Design phase: Preliminary design

Warranted

Community Documentation (if applicable)

a. Date community was permitted. (Per 23CFR 772 this is the date the building permit was
issued). NA
b. Date of approval for the Categorical Exclusion (CE), Record of Decision (ROD), or Finding
of No Significant Impact (FONSI): NA
c. Does the date in 1.a precede the date in 1.b? If yes, proceed to Warranted Item 2. If no,
consideration of noise abatement is not warranted. Proceed to “Decision” block and
answer “no” to warranted question. As the reason for this decision, state that “Community
was permitted after the date of approval of CE, ROD, or FONSI, as appropriate.”
NA
Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or exceed the Noise Abatement
Criteria? No
b. Project causes a substantial noise increase of 10 dB(A) or more? Yes
Feasibility
Impacted receptor units
a. Number of impacted receptor units: 1
b. Number of impacted receptor units receiving 5 dB(A) or more insertion loss (IL): 1
c. Percentage of impacted receptor units receiving 5 dB(A) or more IL 100%
d. Is the percentage 50 or greater? Yes
Will placement of the noise barrier cause engineering or safety conflicts, e.g drainage issues N
or site distance issues? °
Will placement of the noise barrier restrict access to vehicular or pedestrian travel? No
Will placement of the noise barrier conflict with existing utility locations? NA
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Reasonableness
Surface Area (Square foot)-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ftz) 63,026 SF
b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 1
¢. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 1
d. Total number of benefited receptors. 2

€. Surface Area per benefited receptor unit. (ftZ/BR)

31,513 SF/BR

f. Is (le) less than or equal to the maximum square feet per benefited receptor (MaxSF/BR)

value of 1600? No
g. Does the barrier provide an IL of at least 7 dB(A) for at least one impacted receptor in the

design year? No

Additional Noise Barrier Details
a. Length of the proposed noise barrier. (ft) 2,101 ft
b. Height range of the proposed noise barrier. (ft) -30 ft
c. Average height of the proposed noise barrier. (ft) 30 ft
d. Cost per square foot. ($/ft)) $48/SF
e. Total Barrier Cost ($) $3,025,248
f. Barrier Material NA

Community Desires Related to the Barrier

Do at least 50 percent of the benefited receptor unit owner(s) and renters desire the noise

barrier? If yes, continue to "decision" block. If no, the barrier can be considered not to be

reasonable. Proceed to “decision” block and answer “no” to reasonableness question. As

the reason for this decision, state that “The majority of the impacted receptor unit owners

do not desire the barrier.”

Yes

Decision

Is the Noise Barrier(s) WARRANTED? Yes

Is the Noise Barrier(s) FEASIBLE? Yes

Is the Noise Barrier(s) REASONABLE? No

Additional Reasons for Decision:
Design Goal not reached
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VDOT Highway Traffic Noise Abatement
Warranted, Feasible, and Reasonable Worksheet

Note: Not all questions apply depending on the design phase which may cause differing answers between
preliminary and final design phase. Answers to the questions may change depending on the design phase of

the project.

Date: 14-Jan-18

Project No. and UPC: N/A - Chesterfield County (CDOT) Project
County: Chesterfield

District: N/A - Chesterfield County (CDOT) Project
Barrier System ID: Barrier C

Community Name and/or CNE# C

Noise Abatement Category(s) B

Design phase: Preliminary design

Warranted

Community Documentation (if applicable)

a. Date community was permitted. (Per 23CFR 772 this is the date the building permit was
issued). NA
b. Date of approval for the Categorical Exclusion (CE), Record of Decision (ROD), or Finding
of No Significant Impact (FONSI): NA
c. Does the date in 1.a precede the date in 1.b? If yes, proceed to Warranted Item 2. If no,
consideration of noise abatement is not warranted. Proceed to “Decision” block and
answer “no” to warranted question. As the reason for this decision, state that “Community
was permitted after the date of approval of CE, ROD, or FONSI, as appropriate.”
NA
Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or exceed the Noise Abatement
Criteria? No
b. Project causes a substantial noise increase of 10 dB(A) or more? Yes
Feasibility
Impacted receptor units
a. Number of impacted receptor units: 2
b. Number of impacted receptor units receiving 5 dB(A) or more insertion loss (IL): 2
c. Percentage of impacted receptor units receiving 5 dB(A) or more IL 100%
d. Is the percentage 50 or greater? Yes
Will placement of the noise barrier cause engineering or safety conflicts, e.g drainage issues N
or site distance issues? °
Will placement of the noise barrier restrict access to vehicular or pedestrian travel? No
Will placement of the noise barrier conflict with existing utility locations? NA
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Reasonableness
Surface Area (Square foot)-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ft2) 45,265 SF
b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 2
c. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 1
d. Total number of benefited receptors. 3
€. Surface Area per benefited receptor unit. (ftz/BR) 15,088 SF/BR
f. Is (le) less than or equal to the maximum square feet per benefited receptor (MaxSF/BR)
value of 1600? No
g. Does the barrier provide an IL of at least 7 dB(A) for at least one impacted receptor in the
design year? Yes
Additional Noise Barrier Details
a. Length of the proposed noise barrier. (ft) 1,939 ft
b. Height range of the proposed noise barrier. (ft) 18-24
c. Average height of the proposed noise barrier. (ft) 23 ft
d. Cost per square foot. ($/ft)) $48/SF
e. Total Barrier Cost ($) $2,172,720
f. Barrier Material NA
Community Desires Related to the Barrier
Do at least 50 percent of the benefited receptor unit owner(s) and renters desire the noise
barrier? If yes, continue to "decision" block. If no, the barrier can be considered not to be
reasonable. Proceed to “decision” block and answer “no” to reasonableness question. As
the reason for this decision, state that “The majority of the impacted receptor unit owners
do not desire the barrier.”
Yes
Decision
Is the Noise Barrier(s) WARRANTED? Yes
Is the Noise Barrier(s) FEASIBLE? Yes
Is the Noise Barrier(s) REASONABLE? No
Additional Reasons for Decision:
None
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VDOT Highway Traffic Noise Abatement
Warranted, Feasible, and Reasonable Worksheet

Note: Not all questions apply depending on the design phase which may cause differing answers between
preliminary and final design phase. Answers to the questions may change depending on the design phase of

the project.

Date: 14-Jan-18

Project No. and UPC: N/A - Chesterfield County (CDOT) Project
County: Chesterfield

District: N/A - Chesterfield County (CDOT) Project
Barrier System ID: Barrier D & F

Community Name and/or CNE# D&F

Noise Abatement Category(s) B

Design phase: Preliminary design

Warranted

Community Documentation (if applicable)

a. Date community was permitted. (Per 23CFR 772 this is the date the building permit was
issued). NA
b. Date of approval for the Categorical Exclusion (CE), Record of Decision (ROD), or Finding
of No Significant Impact (FONSI): NA
c. Does the date in 1.a precede the date in 1.b? If yes, proceed to Warranted Item 2. If no,
consideration of noise abatement is not warranted. Proceed to “Decision” block and
answer “no” to warranted question. As the reason for this decision, state that “Community
was permitted after the date of approval of CE, ROD, or FONSI, as appropriate.”
NA
Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or exceed the Noise Abatement
Criteria? No
b. Project causes a substantial noise increase of 10 dB(A) or more? Yes
Feasibility
Impacted receptor units
a. Number of impacted receptor units: 7
b. Number of impacted receptor units receiving 5 dB(A) or more insertion loss (IL): 5
c. Percentage of impacted receptor units receiving 5 dB(A) or more IL 71%
d. Is the percentage 50 or greater? Yes
Will placement of the noise barrier cause engineering or safety conflicts, e.g drainage issues N
or site distance issues? °
Will placement of the noise barrier restrict access to vehicular or pedestrian travel? No
Will placement of the noise barrier conflict with existing utility locations? NA
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Reasonableness
Surface Area (Square foot)-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ft2) 59,747 SF
b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 5
c. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 11
d. Total number of benefited receptors. 16
€. Surface Area per benefited receptor unit. (ftz/BR) 3,734 SF/BR
f. Is (le) less than or equal to the maximum square feet per benefited receptor (MaxSF/BR)
value of 1600? No
g. Does the barrier provide an IL of at least 7 dB(A) for at least one impacted receptor in the
design year? Yes
Additional Noise Barrier Details
a. Length of the proposed noise barrier. (ft) 1,832 ft
b. Height range of the proposed noise barrier. (ft) 13-22
c. Average height of the proposed noise barrier. (ft) 19 ft
d. Cost per square foot. ($/ft)) $48/SF
e. Total Barrier Cost ($) $2,867,856
f. Barrier Material NA
Community Desires Related to the Barrier
Do at least 50 percent of the benefited receptor unit owner(s) and renters desire the noise
barrier? If yes, continue to "decision" block. If no, the barrier can be considered not to be
reasonable. Proceed to “decision” block and answer “no” to reasonableness question. As
the reason for this decision, state that “The majority of the impacted receptor unit owners
do not desire the barrier.”
Yes
Decision
Is the Noise Barrier(s) WARRANTED? Yes
Is the Noise Barrier(s) FEASIBLE? Yes
Is the Noise Barrier(s) REASONABLE? No

Additional Reasons for Decision:
None
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VDOT Highway Traffic Noise Abatement
Warranted, Feasible, and Reasonable Worksheet

Note: Not all questions apply depending on the design phase which may cause differing answers between
preliminary and final design phase. Answers to the questions may change depending on the design phase of

the project.

Date: 14-Jan-18

Project No. and UPC: N/A - Chesterfield County (CDOT) Project
County: Chesterfield

District: N/A - Chesterfield County (CDOT) Project
Barrier System ID: Barrier E & G

Community Name and/or CNE# E&G

Noise Abatement Category(s) B, D

Design phase: Preliminary design

Warranted

Community Documentation (if applicable)

a. Date community was permitted. (Per 23CFR 772 this is the date the building permit was
issued). NA
b. Date of approval for the Categorical Exclusion (CE), Record of Decision (ROD), or Finding
of No Significant Impact (FONSI): NA
c. Does the date in 1.a precede the date in 1.b? If yes, proceed to Warranted Item 2. If no,
consideration of noise abatement is not warranted. Proceed to “Decision” block and
answer “no” to warranted question. As the reason for this decision, state that “Community
was permitted after the date of approval of CE, ROD, or FONSI, as appropriate.”
NA
Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or exceed the Noise Abatement
Criteria? Yes
b. Project causes a substantial noise increase of 10 dB(A) or more? Yes
Feasibility
Impacted receptor units
a. Number of impacted receptor units: 75
b. Number of impacted receptor units receiving 5 dB(A) or more insertion loss (IL): 53
c. Percentage of impacted receptor units receiving 5 dB(A) or more IL 71%
d. Is the percentage 50 or greater? Yes
Will placement of the noise barrier cause engineering or safety conflicts, e.g drainage issues N
or site distance issues? °
Will placement of the noise barrier restrict access to vehicular or pedestrian travel? No
Will placement of the noise barrier conflict with existing utility locations? NA
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Reasonableness
Surface Area (Square foot)-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ftz) 105,006 SF
b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 53
c. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 1
d. Total number of benefited receptors. 54
€. Surface Area per benefited receptor unit. (ftZ/BR) 1,945 SF/BR
f. Is (le) less than or equal to the maximum square feet per benefited receptor (MaxSF/BR)
value of 1600? No
g. Does the barrier provide an IL of at least 7 dB(A) for at least one impacted receptor in the
design year? Yes
Additional Noise Barrier Details
a. Length of the proposed noise barrier. (ft) 7,726 ft
b. Height range of the proposed noise barrier. (ft) 10-16
c. Average height of the proposed noise barrier. (ft) 14 ft
d. Cost per square foot. ($/ft)) $48/SF
e. Total Barrier Cost ($) $5,040,288
f. Barrier Material NA
Community Desires Related to the Barrier
Do at least 50 percent of the benefited receptor unit owner(s) and renters desire the noise
barrier? If yes, continue to "decision" block. If no, the barrier can be considered not to be
reasonable. Proceed to “decision” block and answer “no” to reasonableness question. As
the reason for this decision, state that “The majority of the impacted receptor unit owners
do not desire the barrier.”
Yes
Decision
Is the Noise Barrier(s) WARRANTED? Yes
Is the Noise Barrier(s) FEASIBLE? Yes
Is the Noise Barrier(s) REASONABLE? No
Additional Reasons for Decision:
None
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VDOT Highway Traffic Noise Abatement
Warranted, Feasible, and Reasonable Worksheet

Note: Not all questions apply depending on the design phase which may cause differing answers between
preliminary and final design phase. Answers to the questions may change depending on the design phase of

the project.

Date: 14-Jan-18

Project No. and UPC: N/A - Chesterfield County (CDOT) Project
County: Chesterfield

District: N/A - Chesterfield County (CDOT) Project
Barrier System ID: Barrier J

Community Name and/or CNE# J

Noise Abatement Category(s) B

Design phase: Preliminary design

Warranted

Community Documentation (if applicable)

a. Date community was permitted. (Per 23CFR 772 this is the date the building permit was
issued). NA
b. Date of approval for the Categorical Exclusion (CE), Record of Decision (ROD), or Finding
of No Significant Impact (FONSI): NA
c. Does the date in 1.a precede the date in 1.b? If yes, proceed to Warranted Item 2. If no,
consideration of noise abatement is not warranted. Proceed to “Decision” block and
answer “no” to warranted question. As the reason for this decision, state that “Community
was permitted after the date of approval of CE, ROD, or FONSI, as appropriate.”
NA
Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or exceed the Noise Abatement
Criteria? Yes
b. Project causes a substantial noise increase of 10 dB(A) or more? Yes
Feasibility
Impacted receptor units
a. Number of impacted receptor units: 5
b. Number of impacted receptor units receiving 5 dB(A) or more insertion loss (IL): 0
c. Percentage of impacted receptor units receiving 5 dB(A) or more IL 0%
d. Is the percentage 50 or greater? No
Will placement of the noise barrier cause engineering or safety conflicts, e.g drainage issues N
or site distance issues? °
Will placement of the noise barrier restrict access to vehicular or pedestrian travel? No
Will placement of the noise barrier conflict with existing utility locations? NA
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Surface Area (Square foot)-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ftz) 0 SF
b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 0
c. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 0
d. Total number of benefited receptors. 0
€. Surface Area per benefited receptor unit. (ftZ/BR) #DIV/0!
f. Is (le) less than or equal to the maximum square feet per benefited receptor (MaxSF/BR)
value of 1600? #DIV/O!
g. Does the barrier provide an IL of at least 7 dB(A) for at least one impacted receptor in the
design year? No
Additional Noise Barrier Details
a. Length of the proposed noise barrier. (ft) 0 ft
b. Height range of the proposed noise barrier. (ft) - ft
c. Average height of the proposed noise barrier. (ft) 0 ft
d. Cost per square foot. ($/ft)) $48/SF
e. Total Barrier Cost ($) $0
f. Barrier Material NA
Community Desires Related to the Barrier
Do at least 50 percent of the benefited receptor unit owner(s) and renters desire the noise
barrier? If yes, continue to "decision" block. If no, the barrier can be considered not to be
reasonable. Proceed to “decision” block and answer “no” to reasonableness question. As
the reason for this decision, state that “The majority of the impacted receptor unit owners
do not desire the barrier.”
Yes
Decision
Is the Noise Barrier(s) WARRANTED? Yes
Is the Noise Barrier(s) FEASIBLE? No
Is the Noise Barrier(s) REASONABLE? No
Additional Reasons for Decision:
Happy Hill Road and US 1 are primary contributors to total hishway traffic noise source.
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Appendix E: List of Preparers and Reviewers

Andrew P. Kuchta, Air & Noise Technical Manager, 35 years experience performing noise analyses for
more than half of the State DOTs throughout the United States, numerous state EPA’s, several
Turnpike/Toll Road Agencies, several federal level projects (including a 10-year long 24/7 analysis for
the NY-NJ District of the Army Corps of Engineers and various projects for the US-VISIT program under
the Department of Homeland Security), numerous FAA airport noise analyses, and several commuter and
freight train projects. Various certifications with FHWA, FAA, EPA and NHI, including TNM.
Performed TNM computer modeling, mitigation analysis, initial QAQC and report writing.

Robyn Hartz, Michael Baker International, Air Quality & Acoustic Scientist, ~14 years experience
performing noise analysis for many State DOTs, TNM certification. Performed filed work/noise
measurements and TNM computer modeling.
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APPENDIX F: TRAFFIC DATA

The following is the excel spreadsheet provided by CDOT to be used in the noise analysis. The existing
year traffic is shown on top, then followed by the proposed build alternative volumes. The road names
were also edited for clarity.
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Existing Year Truck % Hourly Peak Hour
Roadway AADT Direction K Factor Directional Factor MT HT Volume Cars MT HT
Branders Bridge 3100 NB 0.106 0.603 0.01 0.02 198 192 2 4
3100 SB 0.106 0.397 0.01 0.02 130 126 1 3
Harrowgate 11000 NB 0.095 0.586 0.01 0 612 606 6 0
11000 SB 0.095 0.414 0.01 0 433 429 4 0
Happy Hill 9200 NB 0.104 0.535 0.01 0.01 512 502 5 5
9200 SB 0.104 0.465 0.01 0.01 445 437 4 4
Route 1-95 23100 NB 0.09 0.562 0.01 0.02 1168 1133 12 23
29600 SB 0.09 0.438 0.01 0.02 1167 1132 12 23
US Route 1 15000 NB 0.088 0.571 0 0.02 754 739 0 15
15000 SB 0.088 0.429 0 0.02 566 555 0 11
Ruffin Mill Road 5400 EB 0.105 0.781 0.01 0.01 443 435 4 4
5400 WB 0.105 0.219 0.01 0.01 124 122 1 1
2042 Build Traffic Truck % Hourly Peak Hour
Roadway AADT Direction K Factor Directional Factor MT HT Volume Cars MT HT
7600 NB 0.106 0.603 0.01 0.02 486 471 5 10
7600 SB 0.106 0.397 0.01 0.02 320 311 3 6
5100 NB 0.106 0.603 0.01 0.02 326 316 3 7
Branders Bridge 5100 SB 0.106 0.397 0.01 0.02 215 209 2 4
14400 NB 0.095 0.586 0.01 0 802 794 8 0
Harrowgate 14400 SB 0.095 0.414 0.01 0 566 560 6 0
12000 NB 0.104 0.535 0.01 0.01 668 654 7 7
12000 SB 0.104 0.465 0.01 0.01 580 568 6 6
13000 NB 0.104 0.535 0.01 0.01 723 709 7 7
Happy Hill 13000 SB 0.104 0.465 0.01 0.01 629 617 6 6
40650 NB 0.09 0.562 0.01 0.02 2056 1994 21 41
Route 1-95 40650 SB 0.09 0.438 0.01 0.02 1602 1554 16 32
17000 EB 0.1 0.8 0.05 0.05 1360 1224 68 68
E/W Freeway 17000 WB 0.1 0.2 0.05 0.05 340 306 17 17
20600 NB 0.088 0.571 0 0.02 1035 1014 0 21
US Route 1 20600 SB 0.088 0.429 0 0.02 778 762 0 16
24100 NB 0.105 0.781 0.01 0.01 1976 1936 20 20
Ruffin Mill Road 24100 SB 0.105 0.219 0.01 0.01 554 542 6 6
17000 EB 0.1 0.3 0.05 0.05 510 458 26 26
E/W Freeway 17000 WB 0.1 0.7 0.05 0.05 1190 1070 60 60
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APPENDIX G: HB 2577 (AMENDED BY HB 2025)

Comment: Is noise reducing design feasible in lieu of construction of noise walls or sound barriers? For
example, the roadway alignment can be shifted away from noise sensitive receptors or the roadway can be
placed in deep cut.

Response: This alignment is the current preferred alignment chosen from a group of approximately six
build alternatives, selected as the best fit for this area. At this time, there are no noise barriers proposed to
be carried into final design. Horizontal alignment modifications are impractical because this project is
also potentially to be amalgamated with a parallel future rail line if the development is warranted.
Vertical changes should be investigated once any preliminary rail line decisions are made to see if the
road can be placed deeper in cut in locations between the grade-separated
interchanges/overpasses/underpasses. However, due to possible engineering constraints, locations
immediately near these above positions would likely have to be maintained as currently designed so as to
provide the proper clearances and/or ramp grades to/from the East-West Freeway. (Timmons
Group/Michael Baker International)

Comment: Can the project support the use of low noise pavement in lieu of construction of noise walls or
sound barriers?

Response: The Virginia Department of Transportation is not authorized by the Federal Highway
Administration to use “quiet pavement” at this time as a form of noise mitigation. Upon completion of the
Quiet Pavement Pilot Program and approval from FHWA, the use of “quiet pavement” will be given
additional consideration. (LJ Muchenje, C.O. Environmental, VDOT)

Comment: Can landscaping be utilized to act as a visual screen if visual screening is required?

Response: During final design, efforts to further minimize noise impacts will be addressed. Such
measures may include landscaping and berms as visual screens. These landscaping measures must be
placed outside of the clear zone, must not decrease driver sight distance, and must not require additional
right of way. (Timmons Group/Michael Baker International)



